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LETTER OF TRANSMITTAL.

To His Excellency Lroyp Lownbpes,
Governor of the State of Maryland and President of the Geological
Survey Commission.

Sir:—I have the honor to present herewith the first volume of the
reports of the State Geological Survey. It embraces a preliminary
account of the physiography, geology and mineral resources. I trust
it may give to the people both within and without the state more
complete knowledge of its natural wealth than has been hitherto

attainable. I am,
Very respectfully,
Wirriam Bourrock CLARE,
State Geologist.

Jonns Hoprins UNIVERSITY,
BaLTIMORE, July, 1897.
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PREFACE.

The subjects considered in this volume are treated in a preliminary
manner and are largely introductory to what will follow in later
reports. The volume consists primarily of a summary of past and
present knowledge concerning the physical features of Maryland, aud
embraces an account of the geology, physiography and natural
resources of the state. To this is appended a bibliography of all
publications rclating to thesc matters. This data will prove of much
value to those who are engaged in the study of the geology of the state
and will at the same time afford a means of ready refercnce for those
who are desirous of knowing the original sources of information.

In the preparation of this volume grateful recognition is accorded
to the many distinguished workers of the past upon the geology of
the state, and first and foremost, to the late lamented George Hunting-
ton Williams, Professor of Inorganic Geology in the Johns Iopkins
University, who did so mnuch in his twelve years of residence in Mary-
land to unravel the complicated geology of the Piedmont region.
Many of his valnable conclusions will find place in this and subscquent
volumes.

The Introduction to the present volume is given up largely to a
discussion of the plan of operation of the present survey, together with
a recital of the facts connected with its establishment and organization.
It is most important that the citizens of the state should understand
at the start the objects of the survey, so that they may obtain the
greatest possible advantage from its operations.

The Historical Sketch which follows, and which comprises Part TT
of the rcport, contains an account of the progress of investigation of
the physical features and natural resources of the state. Much of the
data relating to colonial days has been furnished the writer by Dr.
Williaim Hand Browne, and Dr. Edw. B. Mathews has aided in the
preparation of the later chapters. The wide knowledge of Professor
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P. R. Uller, the Provost of Peabody Institute, regardinug all lines of
scientific research in Maryland, as well as his personal acquaiutance
with many of the men who were influential in the earlier days, has
been of much service to the author.

The Outline of Present Knowledge of the Physical Features of
Maryland, which follows and which forms Part III of the report,
has been compiled from existing data, and is based upon the chapters
prepared, for the most part, jointly by the late Professor Williams
and the author, for the volume “ Maryland, its Resources, Industries
and Institutions,” which was published by the Board of World’s Fair
Managers of Maryland in 1893. During the years since this work
appeared a reconnaissance survey has been made of the entirc state,
while certain areas then unknown have been subjected to special
study, which admits of a more comprchensive treatment of the subject
than was then possible. The later investigations of the writer assisted
by Dr. R. M. Bagg, Mr. A. Bibbins and Mr. George B. Shattuck in
the Coastal Plain; those of Mr. Arthur Keith and Dr. E. B. Mathews
in the Picdmont Platean; those of Mr. Bailey Willis, Dr. A. C.
Spencer and Mr. C. C. O’Harra in the Appalachian Region; and those
of Mr. Cleveland Abbe, Jr., upon the physiography of the state, have
added much to existing knowledge. The resnlts of this later work
will be incorporated in the present chapter, although earlier methods
of treatment and even the phrascology will be retained wherever pos-
sible.  Abstracts have been made directly from the writings of Wil-
liams, Willis, Keith, Darton, and others without further recognition
than that here given.

The Bibliography and Cartography of Maryland, which forms Part
IV of the report, and which has been prepared mainly by Dr. E. B.
Mathews, has been shared in by all the members of the survey and
represents an exhaustive search of all works which might be consid-
ered to throw light upon the physical features, including the physio-
graphy, geology and mineral resonrces of the state. The aim doring
this compilation has been to bring together such papers and maps as
will be helpful to workers on the problems presented by the physical
features of Maryland. With this aim in view, references have been
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ineluded whieh may appear superfluous to the specialist in geology or
insufficient to a student of allied subjeets. Among those who have
aided Dr. Mathews in the preparation of this list are Messrs. Uhler,
Bibbins, Spencer and Bagg; while Darton’s ¢“ Catalogue and Index of
Contributions to North American Geology, 1732-1891,” Watson’s
‘“ Bibliography of Virginia,” and many lists of works on special sub-
jects have been used in checking the references collected.

The cartographic catalogue, somewhat unusual in this connection,
contains most of the original maps and many early or corrected maps
which show the gradual recognition and determination of the limits
and topographic features of the area of the state. An attempt has
been made to give, as far as possible, the size, character and scale of
the maps, while those maps giving geological data are indicated. The
places where these maps have been found, or the authority on which
their titles are based, are indicated by ¢ Peabody,” “ Williams,” ete.
Much help in compilation and correction has been gained from Wil-
liams’  Maps of the Geology included within the State of Maryland,”
Phillips” ¢ Cartography of Virginia,” “ Winsor’s Narrative and Crit-
ical History, vol. iii,” and Marcou’s * Catalogue of Geological Maps
relative to North and South America.”

The Fuirst Report upon Magnetic Work in Maryland, which com-
prises Part V of the volume, is made by Dr. L. A. Bauer, who has
been conducting this division of the work of the survey. Dr.
Bauer was for several years connected with the United States Coast
and Geodetic Survey in Washington, and is now the editor of the
Journal of Terrestrial Magnetism. The present report gives the results
of the determination at a number of points of the so-called magnetic
elements, viz., the magnetic declination, the magnetic inclination or
dip, and the horizontal component of the earth’s magnetic foree.
These three elements eompletely determine the direction and inten-
sity of the magnetic force prevailing at the points where observation
is made. The results of the work are of great importance to the
county surveyors and others who arc engaged in determining the
bonndaries of lands, and for other public matters where the accurate
determination of the magnetic points is required. This important
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work was largely made possible by the kindness of the Secretary of
the Treasury, who placed at the disposal of the state the valuable
apparatus in the possession of the United States Coast and Geodetic
Survey. Further observations will be made from time to time and a
second report will be published at a later date.

The co-operation of the Director of the United States Geological
Survey, by means of which increased topographic work has been
carried on from the first in different portions of the state, has been
a most important factor in the operations of the State Geological
Survey, and the data furnished has made possible the acenrate platting
of the geologic boundaries. Dircet co-operation along geologieal lines
has at the same time been of much importance to the suceessful pro-
secution of the state work.

Attention should also be called to thie intelligent and valuable aid
which has been given by Mr. A. B. Hoen of A. Hoen & Co., Litho-
graphers, of Baltimore, in the preparation of the lithographic maps
which add so mnnch to the attractiveness of the volume.
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INTRODUCTION.,

ESTABLISHMENT OF THE SURVEY.

The state of Maryland, lying midway between the North and South,
and stretching as it does from the Atlantic ocean to the crest of the
Alleghanics, with the great estuary of the Chesapeake Bay and its
tributaries extending far into the land in all directions, possesses many
advantages over neighboring commonwealths. There is probably no
state of equal size in the Union that has such a variety of natural
features in climate, soils and mineral resources, while its central loea-
tion and numerous natural highways of commerce and trade render
this native wealth of the greatest importance to the material pros-
perity of the people.

It is but natural that the citizens of Maryland should demand the
fullest investigation of these factors which the methods of modern
science can command. Tt was in accordance with this idea that a bill
was introduced at the last session of the General Assembly calling for
a thorough study of the physical features, including the physiography,
geology and mineral resources of the state.

TrE BiLL.
The bill by which the snrvey was established is entitled:

“ An Act to cstablish a State Geological and Economie Survey, and
to make provision for the preparation and publication of reports
and maps to illustrate the natural resources of the State, together
with the nccessary investigations preparatory thereto.”””

Sectrox 1. Be it enacted by the General Assembly of Maryland,
That there is hereby established a State Geological and Economie
Survey which shall be under the direction of a commission composed
of the Governor, the Comptroller, the president of the Johns Iopkins

1 Laws of Maryland, 1896, Chapter 51.
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University and the president of the Maryland Agricultural College,
who shall serve without compensation, but shall be reimbursed for
actual expenses incurred in the performance of their official duties;
and the said commissioners shall have general charge of the survey,
and shall appoint as superintendent of the same a geologist of estab-
lished reputation, and upon his nomination such assistants and em-
ployes as they may deem necessary; and they shall also determine the
compensation of all persons employed by the survey, and may remove
them at pleasure.

Sec. 2. And be it enacted, That the survey shall have for its objects:

(1). An examination of the geological formations of the State, with
special reference to their economic produets, viz., building-stones,
clays, ores and other mineral substances.

(2). An examination and classification of the soils and a study of
their adaptability to particular crops.

(3). An examination of the physical features of the State with
reference to their practical bearing upon the occupations of the people.

(4). The preparation of special geologieal and economic maps to
illustrate the resourees of the State.

(5). The preparation of special reports, with neeessary illustrations
and maps, which shall embrace both a general and detailed deseription
of the geology and natural resources of the State.

(6). The consideration of such other seientific and economic ques-
tions as in the judgment of the commissioners shall be deemed of
value to the people of the State.

Sec. 3. And be it enacted, That the commissioners shall ecause to
be prepared a report to the Legislature before each meeting of the
same, showing the progress and eondition of the survey, together with
such other information as they may deem necessary and useful or as
the Legislature may require.

Sec. 4. And be it enaeted, That the regular and special reports
of the survey, with proper illustrations and maps, shall be printed as
the commissioners may direct, and that the reports shall be distributed
or sold by the said commissioners as the interests of the State and of
science demand, and all moneys obtained by the sale of the reports
shall be paid into the State treasury.



MARYLAND GEOLOGICAL SURVEY 9%

Skec. 5. And be it enacted, That all material collected, after having
served the purposes of the survey, shall be distributed by the com-
missioners to the educational institutions in such manner as to be of
the greatest advantage to the educational interests of the State; or, if
deemed advisable, the whole or a part of such material shall be put on
permanent exhibition.

Sec. 6. And be it enacted, That the sum of ten thousand dollars
annually, or so much thereof as may be necessary, is hereby appro-
priated out of any funds of the treasury not otherwise appropriated,
for the purpose of carrying out the provisions of this Act.

Sec. 7. And be it further enacted, That this Act shall take effect
from the date of its passage.

This bill was introduced in the Hounse upon Jaunary 9, 1896, was
passcd by that body upon February 18, by the Senate npon March 11,
and received the signature of the Governor npon March 19.

Tue Mernye or Tur CoMMISSION.

At the call of the Governor, the Commission met upon March 25th
in the Executive Chamber at Annapolis, all the members of the Board
being present. The meeting was organized by the election of Presi-
dent Gilman as temporary chairman. The following resolutions were
then presented and adopted:

Resolved, 1. That the Board proceed to the election of a President
and a Secretary and to the appointment of an Exccutive Officer,
whose duty it shall be to advise with the Geologist, supervise the out-
lays, and direct such measures as nfay best fulfill the requirements of
the act establishing the survey.

2. That a substantial record-book be procured, in which shall be
entered all the actions both of the Board and of the Executive Officer.

3. That a supcrintendent, to be known as State Geologist, be chosen
at once, whose duty it shall be to propose and, with the authority of
the Board, to carry out such measures as may be requisite for fulfilling
the requirements of the act by which the survey is established.

4. That there shall be no salaried positions, bnt a moderate per
diem allowance shall be made for work actually performed in the
serviee of the survey.
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5. That the Board shall hold semi-annual meetings, in the months
of Mareh and November, prior to and soon after the operations in
the field—the meetings to be called by the Governor, at such time and
place as he may think best.

6. That it is the sense of the Commission that the Executive Officer
be empowered to make draft upon the Comptroller from time to time
for such money as the needs of the Commission may demand, the
amount to be drawn being limited by the appropriation for any one
year.

7. That the Executive Officer be required to sce that a detailed
account of all expenses is kept and that the same be presented, with
proper vouchers for approval, at each of the semi-annual meetings of
the Commission, such vonchers being a part of their permanent records.

8. That the offer of the Johns Hopkins University to furnish, free
of all charges whatsoever, suitable rooms for the offices of the survey
and the use of its collections, maps, and apparatus be aceepted, and
that the headquarters of the survey, until otherwise ordered, e
established at that place.

9. That the State Geologist shall prepare and publish a series of
occasional papers for the purpose of keeping the people of the state
informed respecting the methods of the survey as it is in progress, and
that the first of these reports shall be promptly issued to set forth
the organization of the survey, and to show what has hitherto been
done for the study of the geology, natural history and resources of
Maryland by public or private agencies.

10. That fuller reports upon special topics of importance to the
statc of Maryland shall be presented as soon as they can be prepared
in a satisfactory manner, and that the State Geologist be requested.
if he finds it possible, to report in the first place upon building-stones.

11. That the President of the Board be requested to make known
to the head of the U. 8. Geological Survey in Washington and to the
heads of the Geological Surveys in neighboring states the organiza-
tion of the State Geological and Economic Survey of Maryland, and
to ask their official co-operation.

12. That the State Geologist be directed to make known, in the
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name of the Board, that the co-operation of the transportation and
express companies is particularly desired in furthering the work
of the survey.

13. That this officer be also authorized to say, in the name of the
Board, that the friendly aid of the teachers in the higher educational
institutions of the state and of other enlightened citizens will be
appreciated by the Board and gratefully acknowledged.

OFrICERS OF THE SURVEY.

The following permanent officers of the Commission were nomi-
nated and elected, viz.: Lloyd Lowndes, Governor of Maryland, Presi-
dent; Dantel C. Gilman, President of the Johns Hopkins University,
Executive Officer; R. 'W. Silvester, President of the Maryland Agri-
cultural College, Secretary. Wm. Bulloek Clark, Professor of Geol-
ogy in the Johns Hopkins University, was ehosen State Geologist.

In accordance with the resolutions adopted, the State Geologist
proceeded at once to organize the survey. The offices granted by the
Johns Hopkins University upon the third floor of its Front Building,
ou Howard Street, were made ready for occupancy and properly
equipped with the apparatus necessary for conducting the operations
of the survey. A corps of geologists was at once selected to take
up the study of the geology and natural resources of the state along
various lines.

PLAN OF OPERATION OF THE SURVLEY.

The objects of the Geological Survey of the state, briefly set forth
in the act under which the present organization is established, are
more fully elaborated in the following pages. It is desirable at the
beginning that the citizens of the state should fully understand these
objects, in order that they may gain the greatest benefit possible from
the operations of the survey. The future work and publications
may at times be subject to misinterpretation unless their conneetion
with the general scheme which has been formulated is entirely com-
prehended.

The plan which has been outlined embraces two general divisions,
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the first having an economic, the second an educational object in view.
These are so intimately associated with one another, however, that it
1s impossible to draw a sharp line between them. The investigations
must often be the same, or can be carried on contemporaneously, so
that the necessary data can be made available for both purposes with
little additional expenditure of time or money.  Moreover, the
survey which pursues one of these lines to the exclusion of the other
fails in producing the best and most permanent results for the public
interests, and many instances might be cited where such surveys have
lost touch with the people by ignoring on the one hand the “ prac-
tical,” and on the other the “scientific ” questions involved. It is a
mistaken notion that purely scientific investigations must of nccessity
be impractical. Science is simply the systematic and orderly arrange-
ment of knowledge, and without a scientific foundation practical
results of lasting value cannot be obtained. At the same time, the
presentation of scientific information without pointing out its practical
bearing is of little immediate benefit to the people at large, and can
hardly be regarded as appropriate for a state survey report, unless
intended ultimately to serve some utilitarian purpose.

The fact must be borne in mind that much preliminary and funda-
mental work has to be done, the utility of which is not at once appar-
ent to the uninitiated. The publication of such material, rendered
necessary as a basis for future investigation, is often liable to misin-
terpretation, but yet may be of far more lasting value to the state
than somec superficial statement that is intended to meet a supposed
practical need.

Some of the more important lines of work proposed by the State
Survey are the following:

Tue Preraratioy or Topocrarmic Maps.

The accurate location of geological formations has come to be
regarded as a practical necessity for their complete interpretation,
and the construetion of topographic maps is now a recognized function
of all geological surveys. No state in the Union so carly recognized
the value of topographic work as the state of Maryland, when in 1833
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the Legislature of the state passed resolutions relative to a state map
and a state geological survey, and the following year passed au aet
providing for the appointment both of a topographical engineer and a
state geologist.

The United States Geological Survey, recognizing the importance
of topographic maps, has, since it was established in 1879, been
engaged in topographic surveys in different portions of the country,
but, on account of the great areas which it has to cover and the neces-
sary division of its work among the several states, is able to do but a
small amount in each annually unless the state itself co-operates, or,
through its own scientific activity, shows the necessity for increased
attention. In the years which have passed since the organization of
the U. 8. Geological Survey considerable work has already been done
within the limits of the state of Maryland, but it was not until the
State Survey was organized and showed the necessity of pushing the
surveys to completion that the national government has aggressively
taken the matter up. As a result the state may confidently expect
after a few years to obtain an accurate map of its territory. The com-
pletion of this map which will have been brought about through the
exigencies of the State Geological Survey and intended primarily for
its uses will be of immense advantage to the people of the state for all
purposes of internal improvement, since it will afford the necessary
information for engineering and military purposes, for the location of
railroads, highways, water conduits, and for other public enterprises.

The topographic map will be published in sheets upon the scale of
two miles to the inch and will be admirably adapted for the location
of the several geological formations of the state, as well as for most
other matters of public interest. The elevations will be represented
by contour lines, so that the height of any point can be readily deter-
mined within a few feet.

Tar Derermivationy oF THE MaeneTic CoONDITIONS.

A thorough study of the magnetic conditions affecting that portion
of the earth’s crust within the borders of Maryland is also contem-

plated by the State Geological Survey. A magnetic survey involves
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the determination at a number of points of the so-called magnetic ele-
ments, viz., the magnetie declination, the magnetic inelination or dip,
and the horizontal component of the earth’s magnetic foree. These
three elements completely determine the direction and intensity of
the magnetie force prevailing at the points of observation. In addition
to the far-reaching importanee of this work in the future observations
and determinations of the great rock masses contained within the
state, the results will be of immediate praetical benefit to all land
surveyors, and from that standpoint alone will more than justify the
undertaking.

The importance of magnetic surveys has been recognized for many
years, the first survey of this kind having been made in England in
1837. Magnetie surveys have also been made in several of the other
European countries, but little systematie investigation in this diree-
tion has as yet been undertaken in Ameriea. The State Geologieal
Survey intends to make a thorough and systematie magnetic survey of
Maryland, and this is to a large extent made possible by the fact that
the costly apparatus in the possession of the United States Coast and
Geodetic Survey has been placed at the disposal of the state. Already
mueh work has been done in the earrying ont of the plan.

In this eonnection attention should be called to the fact that an
act of Assembly was passed at the session of 1870 (Laws of Maryland,
Chapter 859) and codified in 1888 (Maryland Code, Article 25), in
which it is stated that “ it shall be lawful for the county commissioners
of cach county in the state, if they shall deem it expedient, to cause
to be erected on some public spot adjoining the court house of each
eounty two good and substautial stone pillars, 100 feet apart the one
from the other, and upon the samec true meridian line.” Further
directions for the establishment of these pillars are given, together
with the provisions for their use by the surveyors in each county. As
a result of the work already done by the State Geologieal Survey,
eombined with the fact that the neeessary apparatus is at its disposal,
it is now possible for the scveral counties of the state at a very small
outlay to take advantage of this opportunity. Already several of the
eounties have co-operated with the State Survey in the establishment
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of meridian lines, and it is hoped that every eounty will join in carry-
ing out the project which is of such practical importance to the land-
owners throughout the state.

CorrecrioNn AxXD DerarLep Ixvestication oF Tue Miverars, Rooxs
AND Fossizs.

Both for the preliminary and for the more complete investigation
of the mineral resources of the state, a eareful study of the different
minerals, rocks and fossils is essential. In order that this imay be
done, a large collection for comparative purposes must be started. Tt
is the plan of the survey to bring together at its headquarters as
complete a representation of the minerals, rocks and fossils as is pos-
sible; and each will be subjected to a critical examination in the light
of modern rescarch, and its bearing upon the interpretation of the
gcology of the state fully ascertained. The determination and cor-
relation of the several formations are so largely dependent upon the
mineralogical character of the rocks and their contained fossils that it
becomes a matter of the greatest moment for future economic pur-
poses to fully understand them, although they may not always be of
direet practical importance when viewed by themselves. The speci-
mens collected will be carefully labelled and classified as the result of
the examinations to which they will be subjeeted, thus affording the
student in geology, the architect, the engineer, or the investor a com-
plete knowledge of the rock formations within the state. Tt is desir-
able that the state should make provision for the proper exhibition in
some public place of this material after it has been fully studied by
the State Survey. At the same time muech duplicate material will
be brought together which can serve a useful purpose in the various
educational institutions of the state, and can also be sent to those
persons withont the state who are desirous of more intimate knowledge
of its geology and mincral resources than can be gathered from pub-
lished reports.

Tue PreEParATION oF (FEOLOGICAL AND LEcowomic Mars.

The platting of the geological data npon maps cannot be satisfac-
torily undertaken until after detailed investigation has been accorded
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to the minerals, rocks and fossils, and their distribution and relations
deciphered. The collection and ecritical examination of these materials
must, therefore, precede the areal work. After these investigations
have becen made it is possible to group together those materials of
similar age and physical origin in what is known as a geological for-
mation, which may be represented by a single color upon the map.
This method of representation is of inportance to the searcher after
information regarding the mineral wealth of the state, while the
descriptive text, explanatory of the geological map, will indicate the
various mineral substances which characterize each formation, and
will thus be a guide in the development of the various resources of
each district. At the same time the futility of attempting to develop
mineral products in a formation which has been shown by careful
geological investigation to be devoid of them will be at once apparent.
Innumerable instances might be cited where great sums have been
wasted by a fruitless scarch aftcr economic substances which might
have been entirely obviated if geological maps had been available or
had been employed when available.

The ultimate platting of the geological data upon the large secale
topographic maps, described in a preceding paragraph, will disclose
the relations of the several geological formations to the topography
of the state and at the same time will make possible the exact loca-
tion of the various mineral products. The resulting geological maps
will also serve as agricultural maps, since, as will be shown later, each
geological formation gives rise to its own paiticular type of soil.

Tue INvesTiGATION OF THE MINERAL RESOURCES.

A satisfactory description of the various mineral products can be
undertaken only after the detailed investigation of the mineralogical
characters of the gcological formations has been made and their dis-
tribution upon the geological map has been platted, at least in a pre-
liminary way. It is the intention of the State Geological Survey, as
its work proceeds far enough to give it an insight into the various
mineral resourccs of the state, to treat each subject independently

and exhaustively. Among the various materials which will be thus
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investigated are the building and ornamental stones, lime and cement
produets, the clays, the sands, the porcelain materials, the marls, the
iron ores, the coals, the gold deposits, the soapstone, the mineral
paints, the diatomaceous earth (tripoli), the inineral waters and other
miscellancous products.

Buitpive aNp DEecorative Stoxes.—The state of Maryland 1s
unusually ricli in the great variety and excellent quality of its build-
ing and decorative stones. At the same time the central location of the
state, with several prominent cities and towns, whicli constantly em-
ploy such materials, immediately accessible, renders these products
unusually valuable. The Statc Geological Survey has already devoted
much attention to the building and deeorative stones, believing that a
proper presentation of the subject to the architccts, engineers and
consumers of such materials will add very largely to the development
of the industry, not only by inducing larger investments in quarrying
operations, but by increasing the output of those quarries which are
now in existence. The decorative stomes, particularly, have been
brought but little to the attention of architeets, although they exist
in the state in great variety, many of them equal to the finest foreign
and domestic materials clsewlere obtained. Several important build-
ing-stones, also, have never been used for more than loeal purposes and
can readily be brought to the attention of outsiders.

Lo axp CemexT Propuors.—Many of the geological formations
of the Appalachian district of Marvland are characterized by exten-
sive deposits of limestone. Of tliese the more cominon varietics arc
admirably adapted for burning and afford materials suitable for build-
ing and fertilizing purposes as well as for flux, while tlie less common
magnesian limestone makes an excellent cement. Although thiese
products are most abundant in the extreme western portion of the state,
the more highly erystalline limestones and marbles which oecur in
many places throughout the Piedmont belt, espeeially in the northern
tier of counties, can also be burned at times to advantage. Many of
the calearcous clays in the southiern and castern sections of the state
are also well adapted for the manufacture of cement, while some are
sufficiently pure to burn for lime. Relatively little has been dome
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toward their development hitherto. It is the intention of the State
Geological Survey to give this subject much attention, applying
various tests to these widely distributed produets, so that the people of
the state may know their trne value. There is little doubt but that
new deposits will be discovered, while other uses will be detected in
addition to those which are known to-day.

Crays.—There is perhaps no economic product which more largely
abounds in Maryland than clay, the importance of which las never
been fully appreciated hitherto. Millions of dollars are invested in
the clay industry in some of the states to the north of us, and there is
no reason to believe that their clays are in any way superior to ours.
The clays of Maryland are adapted to brick-making and pottery;
and some are admirable firc clays. The investigation of the prop-
ertics of the clays has been hitherto very largely left to those who are
employed in the clay industry, and yet there is perhaps no product
which is more worthy of exhaustive scientific treatment. The clays
of Maryland oceur chiefly thronghonut the sonthern and eastern por-
tions of the state and are found at several different geological horizous;
and others of acknowledged superiority arc known in the older
formations of the western counties. Already there are between one
and two hundred plants in operation within the limits of the state,
but there is undoubtedly an opportunity for far greater cxpansion,
not only on the part of those already engaged in the business, but on
the part of those who are willing to establish new industries. The
State Geological Survey has in view a thorough study of the elays
of Maryland in the near future.

Saxps.—Large deposits of sand, both in unconsolidated form and
cemented into sandstone, are found both in the eastern and western
portions of the state. Particnlarly in eastern and southern Maryland,
beds of great thickness and wide areal extent are known. At a few
points work has already been done upon these materials and there is
already some market for the products. These varions sand deposits
arc useful for bnilding and molding and also for glass-making. Their
development has only commecneed, and it is the intention of the State
Greological Survey to look into their properties, and to indicate their
quality, quantity and distribution.
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Porcerain Materiars.—The porcelain materials of Maryland,
which comprise flint, feldspar and kaolin, have been relatively little
worked, although it seems probable that valuable deposits of these
materials may be looked for in many portions of the Piedmont belt.
Their manner of occurrence in crystalline rocks is snch that close
examination is necessary for their accurate location, but the proposed
investigation which will be given to the whole crystalline area will
undoubtedly develop many new deposits of these materials.

Marrs.—The marl deposits of Maryland have been worked from
time to time for nearly a century. They received the attention of the
First Geological Survey and of the subsequent State Agricultural
Chemists, and since then analyses have been made from time to time
by the chemist of the Agricultural Experiment Station. It is desir-
able that this work should be continued and that the location and
extent of these marl beds, which cover so wide an area in eastern and
southern Maryland, should be fully determined. It is partieniarly
important that the agricultural interests of the counties where these
natural fertilizers abound should realize the value of their own
resources.

Irox Ores.—The iron ores of Maryland have from the earliest
times been a source of great profit to the state of Maryland. The
carliest blast furnace was built within the lmits of the state, and
local ores since early colonial days liave been smelted both in Mary-
land and adjacent states. On account of the discovery of larger and
more easily worked deposits in other portions of the country, the iron
industry in Maryland has in later years suffered a considerable decline,
but notwithstanding these facts extensive deposits are still known to
exist, and the carbonate ores are to-day worked with profit. The
State Geological Survey has in view the location and study of these
deposits with the view of bringing them to the attention of the people.

Coars.—The coal deposits of Maryland have perhaps been more
fully explored and extensively worked than any other of our ineral
resources. In Allegany county, especially, the coal operators are
well informed as the result of private enterprise, regarding their coal

seams, but in Garrett county little has yet been done toward the devel-
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opment of this industry, and it is the intention of the State Geological
Survey at an early date to take up a systematic investigation of the
eoal-bearing beds of this portion of the state. Already emongh has
been learned in the preliminary examination of the area to convince
the mnembers of the survey that extensive deposits of coal exist there.
Gorp Derosits.—Tlere is undoubtedly a considerable volume of
gold scattered through the crystalline rocks of the Piedmont portion
of Maryland, but it has not hitherto been found in snfficient quantities
at any one point to give assurance of its being worked with profit by
present methods. It is not at all improbable, however, as the varions

processes are improved, that the gold deposits of Maryland will come

to have much value, and it is certainly desirable that the character
and distribution of thesec gold ores should be fully studied by the
State Geological Survey. Such investigations are to-day being
accorded the gold deposits of the adjacent states wlere the outlook
can be considered to be little better than in Maryland.

SoarsToNe.—Soapstone quarries have been opened from time to
time in the northern portion of the Piedmont area, and it is desirable
that the distribution of this material shonld be carefully determined.
Larger and more readily worked deposits may be discovered in the
carefnl investigation of the crystalline rocks, which will tend to very
largely develop this important industry. It is the intention of the
State Geological Survey to consider this matter as its work proceeds.

Mixeran Paints.—Mineral paints in several varietics have been
obtained in various portions of Maryland, and are to-day being worked
to some extent in the region between Baltimore and Washington.
These mineral paints are found in the old erystalline and in the recent
sedimentary rocks. It is probable that further investigations will
reveal other deposits and that this industry may receive much aid
fromn the work of the survey. !

Dratomacrovs Earrtu (Tripoli).—The deposits of diatomaceons
earth, sometimes known as infusorial earth or tripoli, extend as a
thick bed across the eastern and sonthern counties of Maryland and
have been worked with profit at several points in the latter area. As
the work of the State Geological Survey proceeds, the extent of these
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deposits will be carefully located, so that further development of them
may be anticipated.

Miverar Waters.—Mineral waters in considerable variety issue at
many points from the Maryland rocks. The great diversity in the

geological formations and their different chemnical composition have
an intimate relationship to the varying character of these waters. It
will be one of the objects of the State Geological Survey to investigate

the mineral waters and to call the attention of the people at large to
their occurrence and valne.

Miscerraxeous Propuers.—There are many miscellaneons mineral
produets in Maryland which are not known to-day to occur in suffi-
ciently large quantities to be advantageously worked, although inany
of them have in the past been of economic value. Among these
produects may be mentioned copper, chrome, lead and zine ores, asbes-
tos, mica, amber and graphite, while traces of other substances, in-
cluding manganese and antimony, have been observed. It is not im-
probable that as investigations proceed larger deposits of these
substances may be detected which may come to have considerable com-
mercial importance to the state. The geological formations of Mary-
land will be subjected to carcfnl examination by the State Snrvey,
and everything that appears to have a possible economic value will be
fully looked into, with the anticipation that still other products of
commercial ntility may be detected.

DetaLenp Stuvpy oF axbp RerorT vpox County RESOURCES.

There are many advantages to be found in considering the resources
of cach county collectively. In the first place the work can be done
in niueh more detail than would be desirable when considering each
product as a whole in its general distribution throughout the state,
while the bringing together of the several resourees of a small division
like that of the county would show, as would not be possible by any
other method, the natural wealth of a specified distriet. The physio-
graphic and climatie conditions of each county will be considered in
the accounts which will be prepared as well as the geology and mineral
resources, so that the reports when finished will afford a complete
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statement of the natural advantages of each county, and will not only
be of value to the residents, but likewise to those wlo are looking for
homes in the state. These reports will be accompanied by large
scale topographic maps which will show at a glanee by the colors and
symbols introduced all of the natural resources of the county. This
method of treatment has been pursued in some of the otler states
with excellent results, and has many practical advantages in a state like
Maryland over the pnblication of section sheets which ignore the
county lines.

Tne Srecran Isvestieation oF Roap MATERIALS.

There is perhaps no snbject to-day which is more demanding the
attention of enlightened eommonwealths than the proper construction
of roads. Much eonsideration has been given this subject by experts,
who have found that if the money now expended annmally by the
several states was properly applied, a system of permancutly good
roads could be gradnally constrneted in plaee of the temporary make-
shifts now in vogue. The importance of proper highways to all
classes of citizens cannot be too foreibly dwelt upon, but this is neither
the time nor the place to go into the disenssion of this important
question. Tt is desirable, however, that attention should be called to
the fact that good roads can only be bnilt with proper materials, and
that it is most essential that the various rock formations within the
state should De studied with a view to their use in this direetion.
Althongh some rocks may be shown to be better than others, questions
of transportation have to be considered, and in each section it is neces-
sary to discover the most available local mnaterials. After the various
rocks have been tested by well-known methods and their availability
determined, it is then important to show their distribution so that
the road commissioners of cach county may know where to obtain
them with the least expenditure of time and money. There are few
ways in which the Geologieal Survey can be of more direct service
to the state than in giving advice regarding the proper materials for
road construction, and it is the intention of the State Geologist to
give this subject his carefnl attention as the work of the survey
proceeds.
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Txe IsvESTIGATION OF TIE ORIGIN ANXD NATURE OF THE SOILS.

The intimate relations which exist between geology and agriculture
have come to be recognized in late years by those who are investigat-
ing the subject of soils and their formation. The character of a soil
is determined by the underlying geological formation, since the soil
itself is but the disintegrated surface of the subjacent rocks mingled
with varying proportions of vegetable humus. The limits of a geo-
logical formation become then the limits of a particular type of soil,
so that a geological map is at the same time an agrieultural map. The
latest investigations of soils show that their difference is dependent
not so much upon their chemical composition as upon the physical
arrangement of their particles, so that a study of the character of
the rocks from which they come is of much signifieance. It is the
intention of the State Geological Survey, by co-operation with the
Maryland Agricultural College and the U. S. Department. of Agri-
culture, to investigate the origin and the nature of the soils of Mary-
land from a geological standpoint, believing that such a classification
of the soils will be of great benefit to the agricultural interests of the
state, and will at the same time show to those who desire to settle in
our midst the characteristic features of our arable land.

Tue InvesTiGaTION OoF ARTESIAN WELL PROSPECTS.

A very close relation exists between the water-bearing horizons of
the state and the geological formations, and it is of much importance
to the people that the most rcliable information possible should be
available upon this subject. A careful study and measurement of
the thickness of the several geological formations throughout the
eastern and southern portions of the state will readily afford data
upon which estimates may be made of the depth at which water may
be anticipated. In the more highly folded and crushed erystalline
rocks of the Piedmont belt between Baltimore and the Frederick
valley less accurate information can be given, but cven here the geo-
logical relations often give indications of the depth of deep-scated
water. Farther to the west, in the Appalachian district of the state,
the geological relations are again mnch more distinet. The valne of
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pure water is a matter whieh does not require discussion, and is to-day
recognized by every community of importance within the state. It
is therefore desirable, both from a sanitary and from an economic
standpoint, to know the conditions under which water may be expected
and the depth and character of the material of the water-bearing
zone. Althongh it is not always possible to give exact information
upon these points on account of the varying conditions beneath the
surface, yet the advice which the State Geological Survey will be
able to give the people upon this subject after its work has further
advanced will be one of the most important services which it can
render to the state,

Tae DETERMINATION oF THE WaTER PowER.

Maryland possesses much undeveloped water power in its larger
rivers and creeks, and as yet but little has been done toward its de-
termination. In co-operation with the State Weather Service and
the U. S. Geological Survey, water-gauges have been placed on the
more important streams for the purpose of ascertaining the normal
volume and fluctuation of their waters. These facts, which can be
readily obtained with little expenditure of time or money, should be
aceessible to the public. Tt is the intention of the State Geological
Survey to have this data tabulated, so that those who are seeking
sites for new industrics, or are desirous of using the water power for
electrical purposes, may have a reliable source of information.

THE StUuDY OF THE PHYstoeraruic FEATURES OF TR STATE.

The origin of our mountains and our river valleys depends upon
the geologieal structure of the state, and has influeneed the occupa-
tions of the people to so large an cxtent that it is desirable that
attention should be ealled to this subjeet. It is the plan of the State
Geological Survey to trace out the history of the development of the
mountain chains, valleys and plains in conncction with the study of
the areal geology. To those seeking a home amongst us such features
are of much importance, and it is desirable that they should be pre-
sented in a thoroughly systematic manner accompanied by graphic
illustrations.
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TrE COLLECTION OF STATISTICAL INFORMATION.

Special forms have been prepared Ly the Survey which are sub-
mitted to the proprictors of each industry in the state that has to do
with the natural resonrces. Questions are asked in these forms
regarding the amount and value of the materials produced, in order
that a complete tabulated statement may be prepared from time to
time showing the development of the various industries. This infor-
mation, which is intended for incorporation in the economic reports
of the survey, will be held strictly confidential, so far as it relates
to the private business of any company or individual, but will be
used in making up the state and county totals. If only one or two
plants are found in a single county the returns will be grouped so
that there can be no possible disclosure of the private affairs of auny
industry. Such information iz annually sought by the U. 8. Geo-
logical Survey for publication in the  Mineral Industries of the
United States,” and it is desirable that the industries of Maryland
should be adequately represented. Many private individuals also
desire to know the actual commercial value of our economic products,
and complete records of this data shonld always be available. Further-
more such information is valuable to our own eitizens in showing the
status of those enterprises which are based upon our mineral wealth.
The State Survey particnlarly requests the co-operation of the various
industries of the state in order that the best possible showing may be
made annually of our products.

Tue PreraratioNn oF Finarn Reronrs.

After all the investigations outlined in the previous pages have
been made, it will then be possible to publish a final and gencral
report concerning the physical features of Maryland, in which the
physiograply, geology and mineral resources will be comprehensively
treated. Such a statement regarding our natural wealth, in which
constant references shall be given to the special reports earlier pub-
lished, will be of inestimable value in preseuting both to our own
citizens and those of other portions of the eountry not only the de-
veloped Lut the undeveloped wealth in the rocks of the state, while
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at the same time it will show the eharacter of the state, in its varied
physiography and elimate, as a place of residenee. Such a treatment
of the physical resources of Maryland, in whieh both the surface and
underground eonditions are considered, will indicate not only to the
people of the state the special advantages of each district, but will
be sure to invite the investment of capital by outsiders and at the
same time induce immigration. .

In addition to the distinetly economic importance of such reports,
their educational significance should not be lost sight of. They will
be of great value for the instruction of the people of the state in all
matters relating to their physical surroundings, and in a simplified
form could be made suitable for sehool purposes. If the people of
the state should desire it, an elementary treatise could be written,
whieh would be well adapted for purposes of public instruction. This
could be prepared without any added expenditure, excepting that in-
volved in the printing. It is most desirable that the youth of Mary-
land should grow up with a knowledge of the country in which they
live and be able to interpret intelligently the physieal features of the
state, the mountains and valleys, the rocks and minerals and the
eeonomic products whieh are so aecessible to them. It is greatly to be
desired, wheu such large sums are annually devoted to the purposes of
pnblic instruction, that a means so valuable for trainihg‘ the powers
of observation should not be totally ignored. Although this is not
the primary object for which the survey is established, yet the results
in this line, without added expeuse to the state, eonld be made of
great praetical benefit to succeeding generations.
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HISTORICAL SKETCH

EMBRACING AN ACCOUNT OF THE

PROGRESS OF INVESTIGATION CONCERNING THE
PHYSICAL FEATURES AND NATURAL
RESOURCES OF MARYLAND.

INFORMATION ACQUIRED DURING COLONIAL DAYS REGARDING THE
PuysicAL FEATURES AND NATURAL IRESOURCES OF THE STATE.

The Chesapeake Bay was probably known to some extent to the
Spaniards early in the 16th eentury, as there is good evidenee that a
special expedition was sent to the region many years before the Eng-
lish attempted to establish themselves in any part of the American
continent. An aeeount of this expedition is to be found in a book’
published at Madrid in 1723.

Although the Chesapeake Bay was doubtless thus early entered by
Spanish explorers, the first aceount of the physieal characteristies of
the Maryland arca was given by Captain John Smith,” who, in an
open boat with a few companions, began an exploration of the Chesa-
peake Bay and its numerous tributaries in the year 1608. During the
two trips whieh he made into the upper portion of the Chesapeake
during the swmmer of that year, the shores of the Bay were surveyed
as far as the Susquehanna river. The harbor of Baltimore was prob-
ably entered and the Potomae river was aseended as far as the falls
above Georgetown. The intervening portions of the eountry were
also explored, and the map whieh Captain Smith prepared shows with
remarkable eorrectness the outlines of the regions whieh he visited.

t Ensayo Cronologico para la Historia de la Florida por Don Gabreil de Car-
denas y Cano.
: The Generall Historie of Virginia, London, 1624. See Bibliography.
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During his first voyage, following the eastern shore of the Chesa-
peake into the southern limits of the state, Captain Smith describes
the land as low and bordered with marshes; then crossing to the
western shore of the bay he compared the country to that which he
had left in the following words:

“ Finding this Easterne shore, shallow broken Isles, and for the mostpart
without fresh water, we passed by the straits of Limbo! for the Westerne
shore; so broad is the bay here, we could scarce perceiue the great high
clifts on the other side: by them we Anchored that night and called them
Riccards Cliftes® 30 leagues we sayled more Northwards not finding any
inhabitants, leaving all the Eastern shore, lowe Islandes, but ouergrowne
with wood, as all the Coast beyond them so farrc as wee could see; the
Westerne shore by which we sayled we found all along well watered, but
very mountanous and barren, the vallies very fertill, but extreame thicke
of small wood so well as trees, and much frequented with wolues, Beares,
Deere, and otlier wild beasts. We passed many shallow crcekes, but the
first we found Navigable for a ship, we called Bolus;® for that the clay in
many places vunder the clifts by the high water marke, did grow vp in
red and white knots as gum out of trees; and in some places so partici-
pated together as though they were all of one nature, excepting the coulour,
the rest of the earth on both sides being hard sandy grauell, which made
vs thinke it bole-armoniack and terre sigillata.”

Returning thence southward, the Potomac river was entered, the
high bluffs of which are compared with those which were observed on
tho bay shore.

Upon the second voyage which took place later in the summer of
the same year the head of the Chesapeake Bay was visited and many
of the physical characteristics of the region were observed.

Very little further knowledge was gained in regard to the physical
features of Maryland until the arrival of the first permanent settlers
in 1634; before their departure Lord Baltimore * in his instruetions
told them to look out for proper places for making salt and saltpeter
and to search for iron and for other ores. In his narrative of the
voyage written during that year by Father White® to his religious
superiors at Rome many interesting facts regarding the physiography
of southern Maryland may be found. Father White’s deseription of

! Now called Hooper's Straits. ? Now called the I’atapsco river.
2 Now called Calvert Cliffs. * Calvert Papers, I, p. 140.
* Relatio Ttineris in Marylandian, 1634,
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the lower valley of the Potomae and the shores of St. Mary’s connty
possesses mueh of interest to the student of early travel

Perhaps the most important publieation regarding the physical
features of Maryland that appeared in early colonial days is “ A Rela-
tion of Maryland,” which was published in 1633. In this most in-
teresting palhphlet a deseription of the climate and physiography of
those sections of Marvland which had been explored up to that time
is given. The narrative states that—

“ The Countrey is generally plaine and even, and yet hath some pritty
small hills and risings; It’s full of Rivers and Creekes and hath store of
Springs and small Brookes:”

“The Mineralls have not yet beene much searched after, yet there is
discovered Iron Oare; and Earth fitt to make Allum, Terra lemnia, and a red
soile like Bolearmonicke, with sundry other sorts of Mineralls, which wee
have not yet beene able to make any tryall of.

“ The soile generally is very rich, like that which is about Checseicecke neere
London, where it is worth 20, shillings an Acre yeerely to Tillage in the
Common-fields, and very many places, you shall have two foote of blacke
rich mould, wherein you shall scarce find a stone, it is like a sifted Garden-
mould, and is so rich that if it be not first planted with Indian corne,
Tobaceco, Hempe, or some such thing that may take off the ranknesse thereof,
it will not be fit for any English graine; and under that, there is found
good loame, whereof wee have made as good bricke as any in England;
there is great store of Marish ground also, that with good husbandry, will
make as rich Medow, as any in the world: There is store of Marle, both
blue, and white, and in many places, exccllent clay for pots, and tyles; and
to conclude, there is nothing that can be reasonably expected in a place
lying in the latitude which this doth, but you shall cither find it here to
grow naturally: or Industry, and good husbandry will produce it.”

Another interesting work of this period is an atlas published in
1635 by Johannem and Wilhelm Bleau, in which the authors indieate
the northeast-southwest trend of the mountains and the gorges which
the rivers eut through them. There is also a deseription of the
prominent rivers flowing to the Chesapeake. It is evident, however,
that the information is largely based upon Captain John Smith’s
account of his explorations, which have been already deseribed.

With the increase in number of colonists and the gradual settle-
ment of the eountry, wider knowledge was gained regarding the
physical features of Maryland; new industries were opened up and
the older ones still further extended, so that before the elose of the
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seventecnth century Maryland beecame one of the most progressive of
the colonies in the development of her natural resources.

Brickmaking was undoubtedly an important industry throughout
this period, and mueh corroborative evidence has been found in the
early records regarding this subject. In the Maryland Arehives for
1637 and 1638 it is reported that a brickmaker sat in the Assembly,
and a letter from S. Cornwalleys® to Lord Baltimore the latter year
states that he is building a house with ccllar and chimneys of brick.
In 1652 there is a record of an agreement® of a brickmaker to make
thirty-six thousand “ Good Sound well Burn’d Bricks”” in cousidera-
tion of three hundred aeres of land on the Patuxent river.

These and other references show that brickmaking was a common
industry in carly colonial days, and that the popular belicf that bricks
were brought to America in large numbers for ordinary building pur-
poses is not well founded. A study of the ancient records and bills
of lading fails to afford a single authentic case of the importation of
briek, and it seems highly probable that the use of the term “ English
brick ” refers rather to the prevailing shape of the brick than to the
locality from which it came. Accounts show that many of the carly
churches® of Maryland were constructed of this material as well as
the more pretentious residences.

The iron ore deposits of the Coastal Plain were also developed
during this period. In 1648 mention was made of the fact that pig
iron was worth £12 per ton, and that the facilities with which iron
could be mined and the cheapness at whicl fuel could be obtained on
the numerons waterconrses enabled those engaged in its manufacture
to earn high wages. This fact doubtless attracted many to the shores
of the Patapsco, stimulated speculation in lands and exerted some
influence upon the location of the futurc ecity of Baltimore. In 1681
an act was passed imposing a duty on the export of irou.

The most important of the early maps of Maryland was made
during the decade succecding 1660 for Lord Baltimore by Aungustin

! Calvert Papers, I, p. 174.

*Md. Archives, Provincial Court, 1649-1657, p. 267.

*Helen West Ridgely, “The 0ld Brick Churches of Maryland.” New
York, 1894.
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Herman' and first published in 1670. Herman was a remarkablc
character. Born at Prague, he was eduecated as an engineer, and
came from Holland to New Amsterdam with the Duteh. Peter
Stuyvesant sent him south to help settle a boundary dispute, and he
arrived in Maryland in 1660. He was so pleased with this eountry
that he determined to remain here, and proposed to Lord Baltimore
to make for him a new map of his domains in return for a large tract
of land at the lead of the bay in Ceeil county. This offer was
accepted, and Herman named his estate Bohemia Manor, in honor of
his birthplace. Herman’s map was engraved by Iaithorne and pub-
lished in London in four folio sheets. Its title is “ Virginia and Mary-
land as it is planted and inhabited this present year 1670; surveyed
and exactly drawne by Augustine Herman, Bohemiensis.” It eon-
tains a fine portrait of Herman. Its scale is 12 English miles to the
inch. It names eight Maryland counties as well as the rivers ¢ Sass-
gquahana,” “ Bush,” “ Gunpowder,” ¢ Patapsko,” ‘ Seavorn,” ¢ Pa-
> and “ Patowmeek.” The idea then prevalent that the Appa-
lachians formed the eentral ridge of the Aimeriean continent finds

tuxen,’

expression on Herman’s map as follows:

“ These mightly high and great Mountaines trenching N. E. and S. W. and
W. S. W. is supposed to be the very middle Ridg of Northern America and the
only naturall cause of the fiercenes and extreame stormy cold winds that
comes N. W. from thence all over this Continent and makes frost. And as
Indians report from the other side westward doe the Rivers take their origi-
nall issuing out into the west sea, especially first discovered a very great
River called the Black Mincquaas River out of which above the Susquehana
Fort. . . .

“ Certain it is that as the Spaniard is possessed of great Store of Min-
eralls at the other side of these mountaines the same Treasures they may in
process of time afford also to us here on this side when occupyed which
is Recomended to Posterity to Remember.”

! Further information regarding Herman may be found in the N. Y.
Geneal. and Biog. Record, vol. ix, 1878, p. 52; N. Y. Historical Collections,
vol. xviii; * Ancient Families of Bohemia Manor,” by C. P. Mallery, Del.
Hist, Soc., 1888; “ A Maryland Manor,” by J. G. Wilson, Md. Hist. Soc.
(Fund Publication, 30), 1890. The Maryland Historical Society also pos-
sesses the MS. journal of Herman on the ‘ First Foundation and Seating
of Bohemia Manor,” 1660.

This description of Herman and the references are taken from Williams’
“Maps of the Territory included within the State of Maryland,” ete.
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During the 1Sth century the natural resources of Maryland were
still further explored and many important industries established,
Maryland ranking among the very foremost of the colonies in the
produetion of iron and eopper.’ The Assembly of 1719 passed an act
for the encouragement of iron manufacture, in which it is stated ““ that
there are very great eonvenienees for earrying on of iron works within
this provinee, which have not hitherto been embraced for want of

> To encourage

proper encouragement to some first-class undertakers.’
the erection of furnaces and forges the laborers employed therein
were to be exempted from all levies and taxes.

One of the most important factors in the development of the iron
industry was the organization in 1722 of the Prineipio Company,
which in that year commenced the ercetion of a furnace in Ceeil
connty near the mouth of Prineipio ereek. This company was com-
posed of English gentlemen of wealth who were familiar with iron
manufacture in the old country. At an early date in the history of
this enterprise, probably 1725, Augustine and Lawrence Washington,
the father and half-brother of the future President of the United
States, became iuterested in this company, which soon outranked all
others in America in the manufacture of pig and bar iron, being the
proprietor of three furnaces and two forges in Maryland and one
furnace in Virginia.

Many other companies were organized for the working of the iron
deposits prior to the Revolution. A Baltimore company, which was
ineorporated in 1723, built a furnace at the mouth of Gwynn’s Falls.
A blast furnace in Harford county was built about 1760. In 1761
the Governor and Couneil of Maryland reported to the Commissioners
of the Board of Trade and Plantations in England that there were
eighteen furnaces and ten forges in the state, which made 2,500 tons
of pig iron per year.

Just prior to- the beginning of the Revolution several furnaces
were built in central Maryland, among them being the Catoectin
furnace in Frederick county. Bishop says that during the Revolu-

! Description taken largely from chapters by W. and R. B. Keyser in
“ Maryland, its Resources,” etc., 1893,
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tionary War there were seventeen or eighteen forges in operation in
Maryland in addition to the fnrnaces and other iron works. These
furnaces and forges were built mostly on the tributaries of Chesapeake
Bay. They were all of the same type, using charcoal for fuel with
cold blast and applyving the power of the blow cylinder by water
wheels. Some of these furnaces, especially the Catoctin furnace;
furnished guns and projectiles for the Continental army.

During these years attempts were also made to discover and develop
other mineral products. In a letter from Philemon Lloyd to Lord
Baltimore and co-partners in 1722 the writer speaks of the discovery
of copper ore and other minerals. A report made by the Governor
and Conncil to the Board of Trade of London in 1748 states among
other things that “there are in the Provinee great shews of copper
in many places, but of the several attempts that have been made to
discover veins of that metal none has yet been made that quitted cost.”
It was probably shortly after this that a party of English miners
opened the Liberty and Mineral Hill mines. They built a small
smelting furnace on the Deer Park tract of land near the latter mine
where they smelted the ores, and must have produced considerable
quantity of copper, as shown by the large amount of rich slags and
residue left at the furnace, which nearly a century later were hauled
to Baltimore and profitably reworked. Operations at these- mines
ceased for a time with the opening of the Revolution.

In various letters to Lord Baltimore during the period above de-
seribed, references are made to the natnral resources of the state and
accounts arc given of the different types of rock, of the condition of
the soils, and of the general character of the country, based particu-
larly on miore extended explorations of the central and westerw
portions of the colony. DBefore the opening of the Revolution there
was already a wide acquaintance with the broader features of the
physiography and mineral products of Maryland.

The determination of the boundary line between Maryland and
Pennsylvania was the object of one of the most famous surveys made
in this conntry and one which added much to.the existing knowledge
regarding the physical features of the state. After numerouns con-
troversies a deed was finally exeented between the heirs of Wm. Penn
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and Lord Baltimore in 1732, stipulating that their boundary line
should be drawn across the peninsula of Maryland from Cape Hen-
lopen (wrongly located by the Penns 15 miles too far south!) and
from its central point a meridian shonld be followed to a circle drawn
with a twelve mile radius about New Castle, Del.  From the tangent
point this meridian was to be followed to a parallel of latitude fifteen
miles south of the southern boundary of TPhiladelphia, and this
parallel was to be the E. W. boundary between the two ecolonies.
To this deed was attached a small map with the boundaries indicated
in red, known as “ Lord Baltimore’s Map.” This map was printed
by Franklin.

After twenty-eight years of further econtroversy, a seeond and final
deed was exeented in 1760. In 1763 the Penns and Lord Baltimore
secured the services of two London surveyors, Mason and Dixon, who,
between November 15, 1763, and September 29, 1767, continued the
survey as far west as Dunkard’s Creck, within 36 miles of its western
limit. Here they were stopped by the Indians. The bounding
parallel was fixed by this survey as N. 39° 43’ 26”, instead of 40°,
as was stated in Lord Baltimore’s original patent of 1632. Mason
and Dixon’s map, with the final award of the Joint Commission and
with their report on parchment, is in the Maryland Historieal Soeciety’s
library.’ '

Earry GrorocicaL INvEsTicaTioNs IN THE PERIOD BETWEEN THE
Revorurioy AND THE ORGANIZATION OF THE ITRST
STATE GEOLOGICAL SURVEY.

This period witnessed the gradual development of the modern
scienec of geology. At first the methods were erude, but already
some vears before the organization of the first survey of the state,

! For the history of the Mason and Dixon Survey, with the controversies
which led to it, see J. Dunlop, “ Mem. on the Controversy between W. Penn
and Lord Baltimore,” Penn. Hist. Soc., Mem. 1, 1826; * History of the
Mason and Dixon Line,” by J. H. B. Latrobe, address before 1’a. Hist.
Soc., 1854, Philadelphia, 1855; “ Mason and Dixon’s Line—A History,” by
James Veech, Pittsburg, 1857.

This description is taken from Williams’ “ Maps of the Territory included
within the State of Maryland,” ete.




MARYLAND GEOLOGICAL SURVEY 53

geology had ecome to take a leading position among the sciences. Tt
was only during the last decade of this period that anything like
modern methods of classification and of cartographic representation
of geological formations eame to be gencrally adopted, yet during
these years much was done in the elueidation of the geology of Mary-
land.

The first observations upon the geology of AMaryland during this
early period were made by Thomas Jefferson and published in his
“ Notes on Virginia.” These notes, in which the author “ speculates
on the geology of the state at Harper’s Ferry,” were written in 1782
aund a few eopies pubiished in Frenel, the preface to the final publica-
tion of 1832 bearing the date of Fcbrnary, 1787.

In 1807 Joseph Scott published in Philadelphia “ A Geographical
deseription of the states of Maryland and Delaware,” in which an
account is given of the natural features of the state, together with a
brief summary of Maryland’s resonrees as then knowun.

About this time several papers relating t0 Maryland geology were
read before the Ameriean Philosophieal Society of Philadelphia and
subsequently printed in its Transaetions, among them being contribu-
tions by B. H. Latrobe,” 8. Godon,” and Wm. Maclure.” The latter
publication, entitled “ Observations on the Geology of the United
States explanatory of a geologieal map,” eontains broad generaliza-
tions regarding the geology of the eountry, in whieh we have the first
attempt at a correlation of Ameriean formations with those of Enrope,
the Wernerian elassifieation being adopted.

In 1810 Dr. H. H. Hayden presented a * Mineralogieal and Geo-
logieal Description of the Country Surrounding Baltimore,” in which
an area extending about nine miles from the city and ineluding the
region of the Bare Hills, is considered.

In 1814 Robert Gilmor, Jr., published *“ A Deseriptive Catalogne
of Minerals oeeurring in the vieinity of Baltimore, arranged aceord-

’* in whieh he enumer-

ing to the distribution méthodique of Hany,’
ates forty-three minerals fonnd within a distance of 12 miles of the
city.

' Vol. vi, 1809, pp. 283-293. *Vol. vi, 1809, pp. 411-428,

2 Vol. vi, 1809, pp. 319-323. * Bruce Min. Jour,, vol. i, 1814, pp. 221-232.
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Mr. 8. L. Mitchill in “ A detailed Narrative of the Earthquakes
of 1811, 1812 and 1813 ” " describes the phenomena and narrates his
observations in Maryland. e suggests that the effects probably did
not extend northeast of the state line.

In 1817 William Maclure published his classical work on ¢ Obser-
vations on the Geology of the United States of America, with some
remarks on the effect produced on the nature and fertility of soils by
the deooinposition of the different classes of rocks.” In this book the
limits and character of the geological formations of Maryland are
described iu a broad way.

Samuel L. Mitehill, in a volume dealing with “ Cuvier’s Essay on
the Theory of the Earth. To which are now added Observations on
the Geology of North America,” and published in New York in 1818,
has numerous references to Maryland geology, especially in the vicinity
of Harper’s Ferry, on the eastern shore and in the area about Wash-
ington. The book contains three figures of an elephant’s tooth from
Maryland.

Elias Cornelius,” in an article published in the American Journal
of Science in 1819, refers to the Potomae marble. The same volume
contains a letter to the editor fromm Dr. Hayden upon “ Red Pyroxene
Augite.”

In 1820 Dr. Hayden published in Baltiinore a most interesting
volume, entitled ¢ Geological Essays; or an Inquiry into some of the
Geological Phenomena to be found in various parts of America and

” in which nmnecrons Maryland localities are cited, especi-

elsewhere,’
ally in the vicinity of Baltiniore, in support of the theories which he
advanced. Among other interesting facts he mentions the finding of
numerous mastodon teeth in Maryland.

The following year Mr. G. Troost announced the discovery of
amber on the Magothy river, Ann¢ Arundel county. In this article
are found deseriptive notes regarding its geological occurrence and

the associated minerals and fossils.

! Trans. Lit. and Phil. Soc., N. Y., vol. i, 1815, pp. 284-307.
*Vol. i, pp. 214-226.
¥ Amer. Jour. Sci,, vol. iii, 1821, pp. 8-15.
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A work of some importance in its day was ¢ An elementary treatise
on Mineralogy and Geology,” which was published by Parker Cleave-
Jand in 1822 and in which frequent references are found to Maryland
minerals. Maclure’s map of the United States is reproduced in the
volume.

One of the most important contributions to the stratigraphy of the
Coastal Plain wlhich had up to that time appeared, was made By
Professor John Finch in a ¢ Geological Essay on the Tertiary Forma-
tions in America,” in the American Journal of Science and Arts for
1824, This was the first attempt at a correlation of the deposits of
the Coastal Plain on scientific grounds, and although thus early in
the history of the subject, minute comparisons, which are always un-
satisfactory, were made, yet the knowledge of the Maryland Tertiary
formations was materially advanced. In this article Professor Finch
objects to Maclure’s use of the term “ alluvium ” and shows that the
formations so called are  contemporaneous with the newer Secondary
and Tertiary formations ” of other parts of the world.

During the same year Thomas Say of Philadelphia presented ¢ An
Account of some of the Fossil Shells of Maryland,” in which he
describes and figures many new species, although he draws few geo-
logical inferences from the organic remains examined.

Another contribution of some moment is “ An Account of the
Examination and Surveys, with Remarks and Documents Relative to
the Projected Chesapeake and Olio, and Lake Erie Canals,” which
was published by James Shriver in Baltimore in 1824. This pamphlet
includes remarks on the minerals and rocks of the area traversed.

In Robinson’s  Catalogue of American Minerals, with their locali-
ties,” published in Boston in 1825, several pages are devoted to Mary-
land minerals.

«The shell marl region of the eastern parts of Virginia and
Maryland ” * was discussed by James Pearce in the American Journal
of Science for 1826, the now historic locality of Marlboro being
deseribed.

t Vol. vii, pp. 31-43. * Vol. xi, pp. 54-59.
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A very interesting contribution to the history of the development
of artesian waters is an article entitled ““ Notice of some recent experi-
ences in boring for fresh water, and of a pamphlet on that subject,”
in which the sections passed through at points in Washington and
Baltimore are described.

In 1827 Dr. Samuel G. Morton of Philadelphia commenced his
mvestigations upon the fossiliferous strata of the Coastal Plain, and
throughout the remainder of this period made many important con-
tributions to the paleontology of the deposits, the articles being found
chiefly in the Journal of the Academy of Natural Sciences of Phila-
delphia and in the American Journal of Science for those years.

The publication of an article by Dr. T. A. Conrad of Philadelphia
“ On the Geology and Organic Remains of a part of the Peninsula of
Maryland ”” in 1830 marks the beginning of a new epoch in the study
of Maryland geology. Unlike his predecessors, Conrad from the first
applied the paleontological evidence he possessed to an interpretation
of the stratigraphy; and, although many of his conclusions were
erroneous, still the knowledge of the geology of the Coastal Plain
was very materially advanced by the methods which he introdueed.
During this and subsequent years Conrad added largely to the knowl-
edge of the Tertiary faunas of Maryland and Virginia.

During 1830 Philip T. Tyson published his “ Notice of some Locali-
ties of Minerals in the counties of Baltimore and Harford, Md.”* in
the American Journal of Science and Arts. Maryland is indebted
to many important contributions from his pen from this time forward.

In a letter written in November, 1831, to the editor of the Awm-
eriean Journal of Science, 8. W. Pomeroy contributes “ Remarks on
the Coal Region between Cumberland and Pittsburgh, and on the
Topography, Scenery, ete., of that portion of the Alleghany Mts.”®
The same year Edmund Ruffin published “ An Essay on Calcareous
manures,” which subsequently passed through three editions. This
volume contains a general discussion of the marls of the Coastal Plain
and the anthor refers to localities in Maryland.

*Amer. Jour. Sei., vol. xii, 1827, pp. 136-143.
* Vol. xviii, pp. 78-84. * Amer. Jour. Sei., vol. xxi, 1832, Pp- 342-347,
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The close of the period prior to the organization of the First Geo-
logical Survey of Maryland found much interest developed in the
study of the geology of the state and at this early day considerable
knowledge had been already gained regarding the geological deposits.

Tue Work or Tne First StaTE GE0LOGICAL SURVEY AND THE INVES-
TIGATIONS CARRIED ON UNDER PRIVATE AUSPICES DURING
THE SAME PERIOD.

THE FIRST STATE GEOLOGICAL SURVEY, 1834—41.

The decade 1880-40 was a period of great importauce in the devel-
opment of official geological surveys. Before the close of the decade
nearly every one of the eastern and some of the central states as well
had officially inaugurated geological work. With three exceptions,
viz., North Carolina, Massachusetts and Tennessee, Maryland was
the first state to establish an official survey. To Maryland, howecver,
belongs the credit of first fully recognizing the importance of a topo-
graphical map as a basis for a proper representation of the geology
of the state, and we find the General Assembly both in 1833 and 1834
naking provision both for a Topographical Engincer and a State
Geologist.

The inception of the first geological survey of Maryland dates from
1833, when resolutions rclative to a state map and geological survey
were passed by the General Assembly of the state upon the 6th and
16th of March.! Memorials had been presented to the Legislature
recommending the survey, including one from the Maryland Academy
of Scienee and Literature.

The original resolution provided for the appointment of both an
cnginecr and a geologist, but the latter office was stricken out at the
time the first resolution was passed. It was incorporated in a second

! The Geuneral Assembly of Maryland was petitioned by Fielding Luecas,
Jr., in 1831 to grant money to prepare a more correct geographical map of
the state upon which were to be laid down the prominent features of its
geology. This petition was not granted, and the bill presented at the
same session was rejected. Several earlier attempts, looking to the same
result, had been defeated.
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resolution, however, which was passed ten days later. * The resolu-
tions are as follows:

Resolution relative to the State Map.'

Resolved by the General Assembly of Maryland, That the Governor and Coun-
cil be, and they are hereby authorized to appoint a competent Engineer,
whose duty it shall be to examine and collect all the information, plats
and reports of surveys, for Canals or Rail Roads, or other public works,
which have been made by or under the authority of this State, or any
company incorporated Dby the State, or under the authority ot the cor-
poration of Baltimore; and the said Engineer shall mmake and report to
the Governor and Council, before the next session of the General Assembly,
a plan and drawing for a complete map of Maryland, and such portions of
adjacent States as may be necessary to show the position of Maryland, in
reference to the great valleys and streams in her iminediate vieinity, the
practicable routes for plans of internal improvement; and the said Engi-
neer shall make further examinations and surveys as shall be requisite,
for the purpose of exhibiting the prominent geographical and topographi-
cal features of the country; and also to collect such statistical intormation
as will be useful, and is generally exhibited on modern improved maps;
and the Governor and Council shall allow such rcasonable compensation for
the services to be rendered, under this resolution, as i1 their judgment may
be just and reasonable.

Resolution relative to a Geological Survey.

Resolved by the General Assembly of Maryland, That the Governor and Coun-
cil be, and they are hereby authorized to appoint an assistant to the Engi-
neer to be appointed on the subject of a State Map, whose duty it shall
be to act in conjunction with said Engineer, and the said assistant shall
make the necessary geological researclies, and report to the Governor and
Council before the next session of the General Assembly, upon the expedi-
ency, and probable cost of a Geological Survey of the State; and the Gov-
ernor and Council shall allow such compensation for the services to be
rendered under this resolution, as in their judgment they may deem just
and proper.

In accordance with these resolutions the Governor of Maryland
appointed J. H. Alexander, Engincer, and J. T. Ducatel, Geologist.
They together visited each county, gaining much geograplical and
geological information concerning the state, which they presented in
a joint report to the General Assembly the following year. That
report was referred to the Committee on Internal Tmprovement, to

! Laws of Maryland, 1832, Resolution No. 48, passed March 6, 1833.
? Laws of Maryland, 1832, Resolution No. 61, passed March 16.
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whom it appears to have been satisfactory, as their chairman reported
“an act to provide for making a new and complete map and a geo-
logical survey of this state.” This act was passed on the 25th of
Febiuary, 1834, and is in full as follows:

An Act to provide for making a new and complete Map and Geological
Survey of this State.'

Section -1. Be it enacted by the General Assembly of Maryland, That the
Governor and Council be aud they are hereby authorized and required
annually hereafter to appoint and commission a person of talents, integrity
and suitable scientific attainments as topographical engineer for the State
of Maryland; also to appoint and commission in like manner a competent
and suitable person as geologist for the State of Maryland, and the said
officers shall each receive in consideration of the faithful performance of
their respective duties, an annual salary of two thousand dollars, to be
paid as the salaries of the other civil officers of the state are or may be
directed to be paid.

Sec. 2. And be it enacted, That it shall be the duty of the engineer to be
appointed as aforesaid, to proceed with all due and reasonable diligence
and care to collect the necessary information and make all the necessary
surveys and locations to enable himn to make a perfect and complete map
of the state according to the plan and drawing prepared and submitted to
the Executive of the state by J. H. Alexander, sq., under and in pursuance
of a resolution of the General Assembly, passed at the December session,
cighteen hundred and thirty-five, and the said engineer shall, as soon as
conveniently he can, make perfect and complete the said map.

Sec. 3. And be it enaeted, That it shall be the duty of the geologist to be
appointed as aforesaid, to make a complete and minute geological survey of
the whole state, commencing with that portion which belongs to the ter-
tiary order of geological formations, and with the southern division
thereof, and progressing regularly with the course of the waters of the
Potomac and Chesapeake through that region, and thence through the other
subdivisions of the state, with as much expedition and despatch as may be
consistent with minuteness and accuracy, and he shall prepare and lay
before the Legislature at the commencement of every session a detailed
account of all remarkable discoveries made and the progress ot the work.

Sec. 4. And be it enacted, That it shall further be the duty ot the geologist
of the state, at those seasons not suited to the active prosccution of the
geological survey, to analyze aud ascertain the qualities and properties of
all specimens of mineral snbstances or soils left at his oftice or residence
for that purpose by any citizen of the state, and taken from any portion
of the territory of the state.

Sec. 5. And be it enacted, That it shall be the duty of the topographical
engineer to indicate upon the new map of the state the localities of val-
uable mineral deposits already known, or which may in the progress of

t Laws of Maryland, 1833, Chapter 138, passed Feb. 25, 1834.
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the geological survey be discovered, and as far as conveniently may be,
to indicate also, by reference to marginal notes or otherwise, their several
natures, qualities and values, and for this purpose the geologist of the
state shall keep him regularly advised of all important discoveries which
he may make, and the material facts in relation thereto; and the said engi-
neer shall report to the Legislature at the commencement of every session
the progress he shall have made during the preceding year in the work
assigned to him.

Sec. 6. And be it cnacted, That for the purpose of facilitating and ex-
pediting the completion of the said map and geological survey of the state,
the Governor and Council be and they are hereby authorized to allow and
pay the accounts of said officers, for necessary contingent expenses,
other than personal; so far as they may deem said accounts Jjust, equitable
and proper, to an amount not exceeding one thousand dollars in any one
year.

Sec. 7. And be it enacted, That the officers to be appointed under and by
virtue of this act, shall be subject to the orders of the Executive of the
state, to make any surveys for canals, rail roads, or other works of internal
improvement which the Legislature at any time direct to be made; P’ro-
vided nevertheless, That this act shall expire at the termination of the next
session of the General Assembly, unless the same shall be re-enacted by the
next Legislature of this state.

During the first year of the survey the Topographieal Engineer
was hindered from carrying on his work upon the map of the state
by the seetion of the bill which rendered it neeessary for him to
exeeute “a survey for canals, railroads or other works of iuternal
improvement which the Legislature may at any time direct to be
made,” he having been ordered to co-operate immediately after his
appointment with an engineer from Virginia and eommissioners from
Delaware in the location of a eanal on the Atlantie borders of Wor-
eester county. e however succeeded in perfecting a plan for exten-
sive co-operation with Mr, assler, the Chief of the U. S. Coast and
Geodetic Survey, in the conduet of the topographie survey of Mary-
land.  “The object of the Topographical Engineer,” as stated in an
historieal sketeh prepared by Dueatel in 1839, “was to obtain the
superintendence of Mr. Hassler in order to seeure a guarantee of
aceuracy in the measurement of base lines and the determination of
main points for future operations. He was by this arrangement, too,
to be put in possession of tried instruments; and the work of eourse

is to be eomipleted with more despatch and at less expense than if left
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to be proseeuted with sueh means alone as he eould otherwise
eommand.”

The Geologist, on the other hand, was enabled to begin his investi-
gations at onee upon his appointinent. He proeeeded as soon as the
season would permit to the eastern shore of Maryland, where he made
a survey of Talbot, Caroline and Queen Anne’s eounties, and later in
the season erossed to southern Maryland, where he surveyed the shore
of the Potomae in Prinec George’s and Charles eounties. Mueh
attention was devoted to the marl deposits of the area visited.

“ An aet to provide for the eompletion of the new map and geo-
logieal survey of this state” having been passed by the General
Assembly in Mareh, 1835, the investigations of the survey were eon-
tinued uninterruptedly. The State Geologist revisited the eastern
shore and made geologieal examinations of Dorehester, Somerset and
Woreester counties, and later of St. Mary’s ecounty, a full aeceount of
whieh is given in the report for the year. This report also contains
the first announeement of the existenee of greensand marl or “ Jersey
marl 7 (Cretaeeous) in Kent and Ceeil eounties.

The Topographical Engineer was eompelled during the season of
1835 to eontinue his surveys in eonnection with various plans for
further internal improvements, so that his time was again interfered
with in the preparation of the new map of the state. In addition to
several maps whiel were prepared for speeial surveys, he, however,
eompleted a topographieal map of Dorehester, Somerset and Wor-
cester eonuties on the seale of 1:211200 with 4-foot eontour lines, and
a similar topographie map of St. Mary’s, Charles and part of Prinee
(reorge’s eounties on the seale of 1:200000 with 10-foot eontour lines.
Both of these maps had geologieal data plaeced npon them and were
published in the report of the State Geologist.

The State Geologist during 1836 completed the survey of Calvert
eounty and extended his observations into Anne Arnndel, Prinee
George’s and St. Mary’s eounties, where he likewise aunouneed the
diseovery of extensive deposits of marl. A speeial visit was. made to
Allegany eounty, and in his report for the year an aeeount is given
of the Frostburg basin with its eoal and iron deposits.
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The Topographical Engineer during the year 1836 was repeatedly
engaged in the conduet of special surveys which had been author-
1zed by distinet resolutions of the Legislature, so that he was still
further retarded in the prosecution of his work upon the state map.
Among the maps prepared and published by the Engineer in his
annual report, however, is a detailed map of the Frostburg region and
another of northern Frederick county as the basis for a proposed rail-
road from Frederick to the Pennsylvania line. A topographical map
of Calvert county with part of Anne Arundel, upon which the State
Geologist entered much geological information, was also published in
the same report. )

Impressed with the impossibility of prosecuting the topographical
survey under existing conditions, Mr. Alexander, in a letter to the
Governor, recommended a postponement of the work upon the new
map of Maryland until it could be undertaken in connection with the
U. S. Coast and Geodetic Smrvey in accordance with the plan of co-
operation which had been earlier effected with Professor Hassler.
Mr. Alexander still continued, however, to prepare special maps for
the reports of the State Geologist between 1837 and 1840, and also
compiled an admirable topographical map of the state upon the scale
of 1:200000, with 50-foot contour lines to the east, and 100-foot
contour lines to the west of the Monocacy river. This map was never
published in full size, but two manuseript copies, beautifully executed
by Alexander himself, were prepared. One of these was deposited
in Annapolis, where the author of this chapter has up to the present
time sought in vain for it; the other is in the possession of Mr. J. J.
Alexander of Baltimore, the son of the Topographical Engincer. The
boundaries of the geological formations were indicated upon these
maps as well as the localities for the following usefnl mineral pro-
ducts, viz.: *‘ iron, chrome, copper ores; alum clay and pyrite; potter's
clay; soapstone and stone paint; granite, syenite and gneiss; marble,
hydranlic limestone; slate, sandstone, coal.” ~The date of this map is
not stated, but it was probably completed shortly prior to 1840. This

map of Alexander’s was so much the best extant during the Clivil
War that soon after the 19th of April, 1861, General Scott ordered
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Mr. Bates of the U. S. Coast and Geodetic Survey to have an exact
tracing made of it. This was accordingly done in Mr. Alexander’s
house and the tracing taken to Washington, where it is now to be
seen in the archives of the Chief of Engineers of the U. S. Army.

During the year 1837 the State Geologist completed the survey of
IKent, Cecil and Montgomery counties. An account of his investiga-
tions was published in the report of that year, accompanied by topo-
graphic maps, whicli were prepared By Mr. Alexander, and upon
which the leading matters of geological interest werc noted. Map A
of this report, including Keut and Ceeil counties, is upon the scale
of 1:150000, and Map B, including Montgomery county, is upou
the scale of 1:120000.

The State Geologist occupied his time during 1838 in a survey of
Harford county, and the report for that year contains a statement
regarding its mineral resources, together with a general outliue of the
geology of both Harford and Baltimore counties, with some remarks
on their agricultural condition. To this report the State Geologist
appended a treatisc on lime-burning, as the result of a thorough study
of the subject. This article is accompanied by diagrams of limekilns.

During 1839 Mr. Ducatel completed his investigations of Frederick
and Carroll counties, and prepared an acconnt of their resources and
agricultural condition for his report of the operations of that year.
This pamphlet also contains a history of the work of the topographical
and geological surveys of the state up to that time, with a most inter-
esting account of the conditions nnder which the work had been prose-
cuted.

During 1840 the operations of the State Geologist were confined
largely to Washington and Allegany (including Garrett) coumties.
Chapters are devoted to the physical geography, geology and mineral
resources of this portion of the state, and the report is accompanied
by a topographic map of the area on the scale of 1:400000, with a
“ geological profile of the Cumberland and National Roads.” Addi-
tional plates give a “ Sectional profile of the ore beds. worked at
Lonaconing ”” and also a “ Scction necar the centre of the Georges
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Creek Basin.” This pamphlet constituted the last report of the State
Geologist, although the offiee was not abolished until February, 1842.
The Topographical Engineer, who had not made any reports be-
tween the years 1837 and 1840, presented in 1841 a brief statement
regarding the “ Trigonometrical survey for the new map of Mary-
land,” in which he urges the taking up of the plan of co-operation with
the U. 8. Coast and Geodetic Survey which had been earlier arranged,
but which had been up to this time hindered becanse the national
bureau had been largely concerned with surveys to the north of Mary-
land. The general extension of these surveys to the borders of the
statc made it possible for the first time to enter into active co-operation,
and the advantages of this are set forth in this report. The abolition
of the office of Engineer at the same time with that of Geologist in
February, 1842, put an end, however, to further operations.

INVESTIGATIONS MADE UNDER OTHER AUSPICES.

Considcrable activity was manifested in the investigation of Mary-
land geology by others during the years that the official state survey

was in operation. Dr. H. H. Hayden,” who had already eontributed
mueh to loeal geology, prepared a deseription of the Bare Hills near

Baltimore in which various mineral loealities are deseribed and indi-
eated upon the map which aeecompanicd this article.

During the same year Messrs. Isaac Lea and S. G. Morton® discussed
the Tertiary and Cretaccous deposits, the latter tracing the cxtension
of the greensand beds from New Jersey aeross Delaware into Mary-
land.

An important artiele by W. E. A. Aikin, entitled “ Some uotices of
the Geology of the Country between Baltiimore and the Ohio River,
with a scetion illustrating the superposition of the rocks,” was pub-
lished in the Ameriean Journal of Scienee in 1834. This artiele
eontained the most complete description of the geology of central and
western Maryland that had been published up to that time.

*Laws of Maryland, 1841, Chapter 153, passed Feb, 24, 1842,

* Amer. Jour. Sei., vol. xxiv, 1833, pp. 349-360, map.

* Amer. Jour. Sci., vol. xxiii, 1833, pp. 288-294; vol. xxiv, 1833, pp. 128-132.
* Vol. xxvi, pp. 219-232, plate.
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Valuable contributions by Conrad * appeared during 1834 and 1835
in which the character and position of the Eocene deposits are
described.

The publication of Dr. Morton’s ““ Synopsis of the organic remains
of the Cretaceous group of the United States,” in which was added an
appendix regarding the Tertiary fossils of North America, occurred
in 1834. Numerous Maryland forms are referred to.

An interesting section was presented by R. C. Taylor in the Trans-
actions of the Geological Society of Pennsylvania in 1835," in which
the relations of some of the rocks of central Maryland in the vicinity
of Harper’s Ferry are described.

Much interest was manifested in the investigations of the Georges
Creek basin during this period, the first company having been formed
in 1836 to develop the coal and iron properties. In addition to the
work of the State Geologist, before described, a pamphlet was pre-
pared by James C. Booth ® upon the coal lands of a portion of the
Georges Creek basin, and in the two succeeding years further contri-
butions were made by Philip T. Tyson ‘ and D. V. Douglas.” Tyson °
also prepared at this time
miuerals of the State of Maryland.”

A descriptive Catalogue of the principal

During the latter years of the existence of the State Survey, Dr.
Conrad made further contributions to the Tertiary geology and
paleontology of Maryland, deseribing numerous fossils from the Cal-
vert Cliffs. Correlations were also made of the Eocene deposits of
Upper Marlboro, Fort Washington and other localities.

After the organization of the Maryland Geological Survey the
neighboring states of Virginia, Pennsylvania and Delaware followed
the same course, the survey of Virginia being organized in 1835 under

! Jour. Acad. Nat. Sci., Phila.,, vol. vii, 1834, pp. 116-157; Trans. Penn.
Geol. Soc., vol. i, 1835, pp. 335-341, pl. xiii; Amer. Jour. Sci., vol. xxviii, 1835,
pp. 104-111, 280-282.

*Vol. i, pp. 314-325 (with colored sections).

* Report of the Examination and survey of the Coal lands, etc., belonging
to the Boston Purchase, near Cumberland, in the State of Maryland. New
York, 1836. 18 pp.

* Trans. Md. Acad. Sci. and Lit., vol. i, 1837, pp. 92-98. Plate.

° Report on the Coal and Iron Formation of Frostburg, etc., 1838.

¢ Trans. Md. Acad. Sei. and Lit., vol. i, 1837, pp. 102-117.
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W. B. Rogers, that of Pennsylvania in 1886 under H. D. Rogers,
and that of Delaware in 1839 under J. C. Booth. The investigations
carried on by these surveys along the borders of Maryland were of
much importance in deciphering the geological structure of the forma-
tions of Maryland as well. The work of the Rogers particularly, to
the north and south of Maryland, had an important bearing upon the
development of knowledge regarding the geology of the state of Mary-
land, and the results of their work are still frequently employed by
those seeking information regarding the geological structure of our
own state.

Ax AccousT oF BoTH PRrivaTE AxD OFFICIAL INVESTIGATIONS
COXDUCTED AFTER THE TERMINATION OF THE FIRST STATE

GEOLOGICAL SURVEY 10 THE OUTBREAK OF THE

Crviz War.
INVESTIGATIONS CONDUOTED UNDER OTHER THAN STATE AUSPICES.

The termination of the first geological survey was followed by a
period of little activity in gcological work. F¥rom time to time in-
vestigations were made, under private auspices, of special phases of
Maryland geology, but little systematic work was undertaken. The
most marked exception to this general rule is seen in the continued
work of Dr. T. A. Conrad, who pursued his investigations upon the
Tertiary deposits of the conntry, and almost yearly contributed
articles in which both the Eocene and Ncocene faunas of Maryland
received greater or less attention. The publications of Dr. Conrad
during this period are perhaps the most important contributions that
were made to Maryland geology.

The visit of Charles Lyell to America during the early portion of
this period had an important influence upon the development of
knowledge regarding the geology of the country. Although his
observations extended over a wide area from New Jersey to the Gulf,
his conclusions were nevertheless of much value to each region,
cspecially in the Coastal Plain.  On account of his wide knowledge of
the Cretaceous and Tertiary in other portions of the globe, he suc-
ceeded in explaining many points hitherto imperfeetly understood in
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American stratigraphy. Several contributions were made to scientific
journals as the result of his investigation. In his volume of travels
in Ameriea, which was published in 1845, he gives also an acconnt of
his observations among the Carboniferous rocks of the Cumberland-
Frostburg area and a list of the fossil plants which he found. In this
volume there is a geological map of the United States in which the
geology of Maryland is given upon a very small scale. The fossil
plants collected by Mr. Lyell were described and figured by Mr.
Bunbury in the Quarterly Journal of the Geological Society of
London.!

The discovery of microscopic forms in the Tertiary deposits of
Maryland and Virginia began to attract attention at this period and
articles were contributed by J. W. Bailey® and C. G. Ehrenberg’ upon
the subject.

The exhaustive investigations of Professor James Hall of Albany,
N. Y., upon the Palcozoie fossils of that state led him carly to the
study of similar material in adjacent states. In conuection with this
work large collections of Paleozoic fossils from western Maryland
were obtained and descriptions and figures of numerouns species from
Cumberland and vieinity appeared already in Volume 1 of the Palcon-
tology of the State of New York, which was published in 1847,

The discovery of gold in Montgomery county in 1849 and its exhi-
bition that ycar before the American Philosophical Society led to
several descriptions® of the deposits in scientific publications.

During the second decade of this period Professor H. D. Rogers,
the State Geologist of Pennsylvania, conducted investigations along
the borders of that state that were of much value in determining the
classification and distribution of the geological formations represented
in central and western Maryland. The final report of this survey
appeared in 1858 and is still an important source of information.

*Vol. ii, 1846, pp. 52-91.

2 Amer. Jour. Sci., vol. xIvi, 1844, pp. 137-141; ibid. vol. xIviii, 1845, pp.
321-343: ibid. 2 ser., vol. vii, 1849, p. 43%. ibid. 2 ser., vol. xi, 1851, pp. 85-86.

* Bericht. d. k. Akad. Wiss., Berlin, 1844, pp. 57-97.

* Proc. Amer. Assoc. Adv. Sei., vol. iv, 1851, pp. 20-22; T'roc. Amer. Phil.
Soc., vol. v, 1854, p. 85,



68 1ISTORICAL SKETCH

INVESTIGATIONS CONDUCTED BY THE STATE AGRICULTURAL CHEMISTS,
1848-1862.

By an act’ of Assembly passed in March, 1848, the Governor of the
state was authorized to appoint a State Agricultural Chemist, whose
duty it was “to analyze specimens of every variety of soil of the
county in which he shall be that may be brought to him or that he
may find to exist, and also to examine, and if necessary analyze,
specimens of every kind of marl or other mineral or vegetable deposits
that may come to his knowledge,” and also “to deliver one public
lecture after having given timely notice in each election district in
each county and then to deliver a course of public lectures at each
o[)unty town.”

Dr. James Higgins was appointed the first State Agricultural
Chemist, his term of office extending from 1848 to 1858, when he
was succeeded by Mr. Philip T. Tyson, who continued in office until
the repeal of the act in 1862.°

The work of Dr. Higgins possessed little of scientific interest. He
published six reports between the years 1850-58, in which numerous
analyses of soils, marls and other substances are found, but the work
was intended to be of more immediately practical than scientific value.

Mr. Tyson was deeply interested in the geological problems con-
nected with his work as State Agricultural Chemist, and in his first
report, published in 1860, prepared a geological map of the state on
the scalc of 12 miles to an inch, that was by far the most complete
representation of Maryland’s geology that had been attempted up
to that time. It was the first detailed geological map of the entire
state. More fully perhaps than any one else at that period, lie recog-
nized the fact that geological investigations were essential to auny
proper interpretation of the soils of the state, and accordingly did
much to classify and describe the several geological formations. He
says:

In the present day there are perhaps few who will refuse their assent to
the proposition, that the character of the industrial operations of every

* Laws of Maryland, 1847, Chap. 249, Maryland Code, 1860, Art. 17.
? Laws of Maryland, 1861-62, Chapter 73, passed Feb. 19, 1862,
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country, depends for the most:part upon its geological constitution, modi-
fied, of course by climate.

Tt is equally certain that, in connection with climate, the geological
structure and mineral components of any region, determine the character
and the fertility of its soils.

From what is now known of the origin and characters of soils, we must
conclude that the very foundation of any intclligent and practical applica-
tion of science to agriculture in any region, must consist of a thorough
investigation of its geological and mineral constitution.

A survey of this kind for our state should have for its object the deter-
mination of the chemical, physical and other characters of each kind of
rock, bed of clay, sand, marl, or other mineral deposit within our borders.

They should be minutely described, and their position and extent be
accurately shown on a map, and sections upon a large scale. We should
make ourselves acquainted with the properties of every mineral that can
be usefully applied to the soil, and also, with those that may promote indus-
trial operations within our limits. These last should by no means be over-
looked, beeause of their importance in adding to the demand for the pro-
ducts of the farm.

These views led Mr. Tyson to the preparation of a geological map
“t0 aid in forming a correct idea of the agricultural and other indus-
trial capabilities of our state.” The basc map for the geology was
executed by Mr. August Faul npon data scenred from various sources,
chiefly from that of the manuseript map of Mr. J. H. Alexander,
which has been deseribed in a previous chapter.

“ The First Report of Philip T. Tyson, State Agricultural Chemist,
to the House of Delegates of Maryland, January, 1860,” contains
several chapters dealing with the general principles of mineralogy
and geology, including a classification of rocks and their geographical
distribution in Maryland. Much attention is given to the limestones
and marls, and their valne for agricultural purposes. Much of the
report deals with the soils and the varions natural and artificial fer-
tilizers which may be used for their improvement. This report closes
with an appendix in which the mineral resources of Maryland are
briefly described.

“ The Sccond Report of Philip T. Tyson, State Agricultural Chem-
ist, to the Iouse of Delegates of Maryland, January, 1862,” agaiil
dwells upon the importance of geological work in connection with
an agricultural survey. In this second report much more attention is
devoted to the mineral resonrces of the state, their local occurrences

being more fully described.
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Skercu or THE HisToRY oF THE MARYLAND ACADEMY OF
Sciexces.'

The first successful efforts to organize an association in Maryland
for the promotion of science were made in the year 1822, although
the actual beginning of the present academy does not antedate 1855.
Sundry associations had been previously contemplated and some had
actually gome iuto operation, but they soon disappcared after an
ephemeral existence. The Maryland Aeademy of Science and
Literature was opened in 1822 under more favorable auspices. A
large number of persons presented themselves who were willing to
advanee the objcets of sueh an organization and in a short time the
Academy found itself in possession 6f an extensive collection of min-
erals and an herbarium, the nucleus of a cabinet around which new
materials might daily accumulate.

A strong appcal was then addressed to members of the learned
professions in Baltimore and throughout the state which was in sonie
measure responded to. The number of contributing members became
sufficiently large to justify the steps of procuring an apartment where
the meetings of the Academy could be regularly held. After various
removals a location was finally seeured in a spacious hall where the
collections increased from year to year until an unfortunate fire in
1835 consumed the entire property of the Aeademy, including many
valuable scientific books.

Not discouraged by this calamity, members of the Academy in
1836, acting under a charter obtained in the year 1826, determined
to reorganize the society and place it upon a basis of permanent pros-
perity. Large numbers of books and specimens were again collected
and commodious apartments werc securcd. Five sections were estal)-
lished to facilitate investigation along special lines—Section 1, Mathe-
matics, Astronomy and Physics; Section 2, Chemistry; Scetion 3,
Mineralogy and Geology, including Physical Geography; Section 4,
Zoology; Section 5, Botany. In 1837 a volume of Transactions was

' This sketch is mainly compiled from a chapter prepared in 1838 by Pro-
fessor Philip R. Uhler, President of the Maryland Academy of Sciences, and
from the Introduction to the Transactions of the Maryland Academy of
Science and Literature, published in 1837.
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published containing among other articles “ Outlines of the Physical
Geography of Maryland embracing its principal Geological features,”
by J. T. Ducatel, the State Geologist; “ A description of the Frost-
burg Coal formation of Allegany County, Maryland, with an account
of its geological position,” by Philip T. Tyson; and “ A descriptive
Catalogue of the principal Minerals of the State of Maryland,” by
the same author.

The Academy of Science and Literature continued its existence but
a few years, after this, however and prior to the abandonment of the
State Survey in 1841, came to an end, its collections and books being
divided among the members. For more than a decade after this the
state was without an official academy.

The present Maryland Academy of Sciences dates from May, 1855,
when several members of the Maryland Iistorieal Soeiety formed a
Committec on Natural History by act of that Society and met fort-
nightly in one of its small roows nnutil the close of the year 1862.
On the 22d of February, 1863, a mecting was held at the housc of
Mr. Philip T. Tyson in Baltimore, when the Maryland Academy of
Sciences was organized by the adoption of a constitution and the
election of Mr. Tyson as its first president. In 1867 an act of incor-
poration was asked from the General Assembly of Maryland, which
was granted on the 15th of March of the same year.

The Academy’s collections of matural history specimens and of
books accumulated rapidly as the result of the enthusiastic labors of
its members, who included some of the most prominent professional
men of Baltimore. The more aetive of these members grouped them-
selves into sections, cach of which took charge of one or morc sub-
jects of investigation. Reports were made upon the more couspicuous
or attractive specimens secured, and the interest of the society was
continually kept awake by the fresh objects thus brought to its
consideration.

1t finally became apparent that a proper building would have to be
constructed to accommodate the growing needs of the Academy, and
accordingly in 1878 the lease of a lot of ground on Mulberry Strect
was secured from the University of Maryland, and subseriptions to
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the building fund were solicited from the citizens of Baltimore with
the result that a suitable building was constructed and made ready for
occupancy early in 1875. In this new building it was decided to
restrict objects placed on exhibition to such as belonged particularly
to the state of Maryland. Courses of free lectures, illustrated by
specimens from the collections, were given in the hall both by the
members and by professors of the Johns Hopkins University. Tield
meetings were also held on alternate clear Saturdays during the sum-
mer or early autumn, and these were usually presided over by an
officer or prominent member of the Academy. Among the most
conspicuous of the leaders in these excursions was Mr. Philip T. Tyson,
Who being a good geologist, mineralogist and chemist was every ready
to make intelligent remarks upon the structure and peculiarities of the
region visited. Many of the other members of the society assisted
in leading these excursions and did much to explain the geology,
physical geography and natural history of the areas visited.

Persons from other states visited the museum of the Academy and
were often assisted to obtain information about the natural history
objects which had excited their interest at home.

In 1883 the city of Baltimore passed an act to extend Cathedral
Street, and the building of the Academy being in the way of this
improvement, it became necessary to abandon it. Tle collections
were moved to other quarters, many of them being sent to the New
Orleans Cotton Exposition in 1884, where, through the carelessness
of those into whose custody they were placed, they were permanently
lost.  Finally the balance of the Academy’s collection was given to
the Johns Iopkins University.

The Academy upon relinquishing its public museum decided to
publish the manuscript material which had been accumulating for
many years, and in 1888 began the publication of its first volume of
‘“ Transactions,” which were completed in 1895. This volume con-
tains several important contributions by Professor Philip R. Uhler,
the present President of the Academy, in which the Tertiary and

Cretaceous formations of eastern and southern Maryland are described.
In 1892 the large building at the corner of Franklin and Cathedral




MARYLAND GEOLOGICAL SURVEY 73

Streets, which had been recently vacated by the Maryland Club, was
presented, through the generosity of Mr. Enoch Pratt, to the Academy.
In the halls of this large edifice extensive collections which illustrate
the natural resources of the state are being brought together at the
present time under the direction of Professor Uhler and his co-laborers.

THE EsTABLISHMENT AND WORK oF THE MARYLAND AGRICULTURAL
COLLEGE AND AGRICULTURAL EXPERIMENT STATION.

The intimate relationship which cxists between the soils of a region
and the underlying rocks from which they are derived has been already
pointed out in an earlier chapter. It is important therefore that
something should be said regarding the agencies which have been
active in their study and development in more recent years.

The student of agriculture necessarily comes in touch at many points
with the same problems that the geologist has to deal with, and much
can be accomplished as a result of their co-operation for the agricul-
tural needs of the community. More and more the classification of
soil types is coming to be rccognized as resting upon the geological
diserimination of the underlying formations.

The Maryland Agricultural College and Agricultural Experiment
Station have been most efficient factors in the investigation of our
soils, and their relations to the development of knowledge regarding
the physical features of the state of Maryland will be briefly con-
sidered in the following pages.

THE MARYLAND AGRICULTURAL COLLEGE.

The Maryland Agricultural was the second technical agricultural
college established in the United States. It owes its inception to
the wisdom and energy of a party of Maryland gentlemen who,
recognizing the great advantage to agriculturc and to the state of
suitable provision for scientific training for the sons of farmers, peti-
tioned the Legislature in 1856 for an act of incorporation of an agri-
cultural college. '

The petition was met by an act of the General Assembly of Mary-

*Information furnished by President R. W. Silvester.
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land, dated March 6th, 1856, which contained the following general
provisions for the establishment of a college of agriculture and a model
farm: That as soon as two thousand shares of stock, of the value of
$25 a share, should be subscribed for the purpose, the subscribers
should be incorporated into a company to be known as The Maryland
Agricultural College. The direction of the corporation was to be
placed in the hands of twenty-two trustees, to be selected from the
stocklolders, which trustees should purchase land and cause the neces-
sary buildings to be erected, should select a president and faculty, and
generally control and divect the affairs of the institution. The express
purpose of the college was defined to be: “ To instruct the youthful
student in those arts and scicnces indispensable to successful agricul-
tural pursuit.”

The corner-stone of the first college building was laid on August
24th, 1857, at its present sitc in Prince George’s county. While the
building was still in process of construction, work was begun upon the
farm, looking to its preparation for the experimental work required
by the charter to be conducted upon it. The building was completed
in the following year, and the College was formally opened in October,
1859. Each trustec was empowered to designate students for admis-
sion from his own county. Studeuts were to be required to perform
practical farm work. The College thus began its career auspiciously.

Three years after its opening—in 1862—the Congress of the United
States passed the first act providing for the endowment of agricultural
colleges. The fact is worthy of being emphasized here that Maryland
did not wait for Federal aid in the establishment of such an institution,
but before the passage of the act of 1862, by the generosity and publie
spirit of her private citizens, and the wisdom and foresight of her
Legislature, had established and put into practical operation a college
whose primary object was to develop ler agricultural interests by

“swhich should

training voung men in those departments of science
fit them for the successful pursuit of agriculture.” Thus the Mary-
land Agricultural College is not, strictly speaking, a *“ Land-grant Col-
lege 7 in its origin, but rather a beneficiary of the land grant of 1862.

In 1565 the hard times and unsettled state of affairs in Maryland,
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consequent upon the Civil War, rendered it neeessary for the College
to apply to the state for aid. The state came to the assistance of the
College, beeoming part owner of the land and property of the eorpora-
tion, binding itself to an annual appropriation for its support and
thus securing the right of representation on the Board of Control.
Sinee that time several ehanges have been made in the eomposition
of the Board. At present it is constituted as follows: the Governor
of the state is ex-officio President of the Board; the other state officers
who are ex-officio members are the Comptroller, the Treasurer, the
Attorney-General, the President of the Senate and the Speaker of the
House of Delegates. Besides this representation, the Governor
appoints six visitors, and the stockholders elect five.

In 1887 Congress passed a second important aet in aid of the agri-
cultural interests of the country, appropriating $15,000 a year to
each state for the establishment and maintenance of an agrieultural
expertment station. The Maryland station was loeated on the Col-
lege farm, and was made a separate department of the College. In
1892 the board of trustees so far separated it from the College as to
put it under a speetal director, who is direetly responsible to the Board.

Again, in 1892, the Federal Governnent showed its disposition to
favor the colleges of agrieulture and the mechanic arts. By the aect
of that year a sum of $15,000, to be inereased by $1000 cach year
until the sum of $25,000 was reached, was granted to each state to
be applied to the further equipment and support of the agrieultural
and meehanieal colleges. Maryland, as was the ease in all the states
in whieh there is a eonsiderable negro population, in order to comply
with the terms of the act of Congress, divided this fund between the
State Agricultural College and a somewhat similar institution for
the edueation of negroes. This eollege is located at Princess Anne,
on the eastern shore of Maryland. '

During the years since the Maryland Agricultural College has heen
started, it has done much to foster a study of the natural wealth whielr
the state contains in its soils, both-by training young men as agricul-
turalists to a higher realization of the agrieultural needs of the com-
munity and by the researches whieh have been carried on by the mem-
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bers of the staff upon Maryland agricultural topics. In this connection
may be mentioned the establishment by an act of Legislature, in 1896,
of a Department of Farmers’ Institutes at the College and Station.
The work of this department is fairly under way, and in the 24 meet-
ings which have been held during the past winter in various parts of
the state, most gratifying success has been met with. By the orga-
nization of this department the College has greatly increased its sphere
of usefulness to the farmers of the state, for whose benefit it was
especially created.

THE MARYLAND AGRICULTURAL EXPERIMENT STATION.

The Experiment Station of Maryland was called into existence as a
result of an act passed by the 49th Congress and approved March 2,
1887. This act appropriated $15,000 annually to each state for re-
search work in agricultural and kindred subjects. The act did not
directly carry an appropriation, so it did not become operative until
the 50th Congress made the necessary provision by an act approved
March 6th, that the Maryland Agricultural College should be the
beneficiary of this fund. The experiment station by this act became
a department of the College, and this connection of the College with
the Station is a matter of no little advantage to both institutions.
As above mentioned, it was so far separated from the College in 1892
as to be placed under a special director, who is immediately responsible
to the board of trustees.

The work of the Agricultural Experiment Station is defined by the
second section of the act, which is as follows:

“Sect. 2. That it shall be the object and duty of said experiment
stations to conduct original researches or verify experiments on the
physiology of plants and animals; the diseases to which they arc
severally subject, with the remedies for the same; the chemical com-
position of useful plants at their different stages of growth; the com-
parative advantages of rotative cropping as pursued under varying
series of crops; the capacity of new plants or trees for acclimation;
the analysis of soils and waters; the chemical composition of manures,
natural or artificial, with experiments designated to test their com-
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parative effects on crops of different kinds; the adaptation and value
of grasses and forage plants; the composition and digestibility of the
different kinds of food for domestic animals; the scientific and econo-
mic questions involved in the produetion of butter and eheese; and
such other researches or experiments bearing directly on the agricul-
tural industry of the United States, as may in each case be deemed
advisable, having duc regard to the varying conditions and necds of
the respective states or territories.”

The principal lines of work now being conducted are as follows:

The agricultural department conducts culture experiments, variety
tests, fertilizer tests, tests of fungieides for rot, and scab of sweet and
Irish potatoes.

The chemical departmeut conducts digestion experiments, feeding
experiments (cows, steers, pigs and horses), dairy experiments, special
fertilizer tests with phosphoric aeid, lime, potash and nitrogen and
tobacco tests and general laboratory work.

The horticultural department conduets variety tests upon fruits,
small fruits and vegetables.

The entomological department conducts the determination of the
character and extent of insect ravages and of insceticides.

The soils department conducts physical examinations and classifica-
tions and geological classifieations.

PUBLICATIONS OF THE MARYLAND AGRICULTURAL EXPERIMENT
STATION.

Bulletin No. 1, June, 1888.—Ilistory, Organization and Work of the Station.

Bulletin No. 2, Sept., 1885.—Cutting Seed Potatoes for Planting. Appendix,
with information about the Station.

Bulletin No. 3, Dec., 1888.—Fodder-Corn and Fodder-Cane. Appendix, about
taking and sending samples.

Bulletin No. 4, March, 1889.—Experiment Orchard.

Bulletin No. 5, June, 1889.—Experiment Orchard.

Bulletin No. 6, September, 1889.—Commercial Fertilizers.

Bulletin No. 7, Dece., 1889.—Farm Manures.

Bulletin No. 8, March, 1890.—Some Feeding Trials.

Bulletin No. 9, June, 1890.—Strawberries.

Bulletin No. 10, Sept., 1890.—Wheat.

Bulletin No. 11, Dec., 1590.—Tomatoes.

Bulletin No. 12, March, 1891.—Pig Feeding.

Bulletin No. 13, June, 1891.—Strawberries.
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Bulletin No. 14, Sept., 1891.—\Vheat.

Bulletin No. 15, Dec., 1891.—Experimental Vineyard.

Julletin No. 16, March, 1892.—Wheat Insccts.

Bulletin No. 17, June, 1892.—Strawberries and Seed Potatoes.

Julletin No. 18, Oct., 1892.—Sweet Potatoes.

Bulletin No. 19, Dec., 1892.—Tomatoes.

Bulletin No. 20, March, 1893.—The Composition and Digestibility of the dif-
ferent parts of Corn Fodder.

Bulletin No. 21, June, 1893.—The Soils of Maryland.

Bulletin No. 22, Sept., 1893.—Steer Feeding, a well-balanced vs. a poorly-
balanced ration.

Bulletin No. 23, Dec., 1893.—Injurious Insects of Maryland.

Bulletin No. 24, Feb., 1894.—Composition of Commercial Fertilizers sold in
this State.

Bulletin No. 25, March, 1894.—Agricultural and Horticultural Departments.
Corn, Potatoes, Tomatoes, Strawberries, Grapes, etc.

Bulletin No. 26, June, 1894.—Tobacco.

Bulletin No. 27, Aug., 1894.—Composition of Commercial Fertilizers sold in
this State.

Bulletin No. 28, Scpt., 189¢.—Experiments with Wheat and Barley.

Bulletin No. 29, Dec., 1894.—Further Investigations on the Soils of Maryland.

Bulletin No. 30, Jan., 1895.—Composition of Cominercial Fertilizers sold in
this State.

Bulletin No. 31, March, 1895.—Potato Experiments.

Bulletin No. 32, April, 1895.—The San José Scale.

Bulletin No. 33, April, 1895.—IJorticultural and Agricultural Departments,
Small Fruits, Vegetables and Field Corn.

LBulletin No. 34, July, 1895.—Composition of Cominercial Fertilizers sold in
this State.

Bulletin No. 35, Sept., 1895.—Wheat, Barley, Oats and Hay Experiments.

Bulletin No. 36, Dec., 1895.—Steer Feeding, a well-balanced vs. a poorly-
balanced ration.

Bulletin No. 37, Feb., 1896.—Composition of Commercial Fertilizers sold in
this State.

Bulletin No. 38, March, 1896.—Potato Experiments.

Bulletin No. 39, April, 1896,-—Spray Calendar.

Bulletin No. 40, Aug., 1896.—Composition of Commercial Fertilizers sold in
this State.

Bulletin No. 41, Sept., 1896.—Test of Methods of Preparing and Feeding
Corn Fodder.

Bulletin No. 42, Oct., 1896.—The Maryland Trees and Nursery Stock Law
and Other Information of Special Interest to Nurserymen and Fruit
Grovwers.

Bulletin No. 43, Deec., 1896.—Report upon the Value of a New Corn I’roduct.

Bulletin No. 44, Dec., 1896.—The Soils of the Hagerstown Valley.

Julletin No. 45, Feb., 1897.—Composition of Commercial Fertilizers sold in
this State. :

Bulletin No. 46, Marcl, 1897.—Corn and Potato Experiments.

Special Bulletin A, Fair Edition, 1889.—Facts about the Station.

Special Bulletin B, July, 1890.—I’otash and Paying Crops.
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Special Bulletin C, Oct., 1890.—Composition of Commercial Fertilizers sold in
this State.

Special Bulletin D, Feb., 1891.—Composition of Commercial Fertilizers sold
in this State.

Special Bulletin E, Aug., 1891.—Composition of Comiercial Fertilizers sold
in this State.

Special Bulletin F, Jan., 1892.—The Agricultural Outlook for Maryland.

Special Bulletin G, Feb., 1892.—Composition of Commercial Fertilizers sold in
this State.

Special Bulletin H, July, 1892—Government Direction of Agriculture in
Europe.

Special Bulletin I, August, 1892.—Composition of Commercial Fertilizers sold
in this State.

Special Bulletin J, Feb., 1893.—Composition of Commercial Fertilizers sold
in this State.

Special Bulletin K, June, 1893.—Composition of Commercial Fertilizers sold
in this State.

First Annual Report of the Maryland Agricultural Experiment Station, 1888.

Second ¢ ¢ ¢ % 1889.
Third £ % < “ iy « e’ 1890.
Fourth ‘ “ “ = “ « 9 “§ 1891.
Fifth “ “ “ “ e “ “ = 1892,
Sixth “ “ ¢ S i <« & & 1893.
Seventh “ “ “ ¥ % N b 1894,
Eighth = 0 - = = “ ‘ “ 1895.
Ninth “ “ ¢ “ - “ “ “ 1896.

Gro10610AL INVESTIGATIONS CARRIED ON BY PRIVATE INTERESTS AFTER
TaE Civic War.

The contentions growing out of the Civil War were not condnecive
to scientifie aetivity, particularly in the border states. The people of
those states were in no condition to offieially make provision for the
continuance of geological surveys, while few of their residents or
those beyond the borders were disposed to carry on the work. A
marked exception to this general dearth of geological investigation in
the border region of the middle Atlantie slope is seen in the labors of
several members of the Philadelphia Aeademy of Seienees, whose
observations during the period prior to the opening of the war have
been already reeounted. Most of the publications, however, relating
to Maryland geology, that were brought out during the period and for
the first decade after the elose of the war, touch the subject only in-
directly, the investigations having heen carried on largely in the
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adjacent states. As Maryland is often mentioned in these publica-
tions, they have been referred to in the bibliography of the state.

The work of Dr. T. A. Conrad’ of the Philadelphia Academy of
Natural Seiences deserves especial mention. His pilblications deal
entirely with the Tertiary fossils of eastern and southern Maryland,
many articles appearing between the years 1862-67. Professors
Joseph Leidy and Edward D. Cope,’ colleagues of Dr. Conrad in Phila-
delphia, made several contributions to Maryland geology during this
time, the latter describing in several papers the vertebrate fauna of the
Miocene period in Maryland and Virginia.

During these years Professor James Hall of Albany, New York,
continued liis elaborate study of the Paleozoic fossils of the eastern
border region, investigating among other forms large collections of
Maryland fossils which had come into his possession. Numerous
descriptions and figures of these forms are given in the reports of the
State Geological Survey of New York.

Just after the close of the war there began to be renewed activity
in the development of Maryland resources, and a few articles of an
cconomic character appeared already prior to 1870. In 1871 Credner,’
Harden * and Tyson ° discussed the coal and iron deposits of the west-
ern portion of the state, and the same year Professor N. S. Shaler
describes in two articles the physical features of the Middle Atlantic
slope, in which the origin of the Delawarc and Chesapeake bays is
considered.

The appointment of commissioners on the part of the states of
Maryland and Virginia to ascertain the boundary line between those
states led to the publication in 1873-74 of official reports regard-

*Proc. Acad. Nat. Seci., Phila., vol. xiv, 1862, pp. 559-582, 583-586; vol. xvi,
1864, pp. R11-214; vol. xvii, 1865, pp. 70-73; Amer. Jour. Conch., vol. i, 1865,
pp. 1-35, pp. 210-212; vol. ii, 1866, pp. 65-74; vol. iii, 1867, pp. 257-270; Smith.
Mise. Coll,, vol. vii, Art. 6, 1866, pp. 41.

*Proc. Acad. Nat. Sei., Phila., vol. xix, 1867, pp. 138-156; vol. xx, pp.
184-194.

* Petermann’s Mittheil., vol. xvii, pp. 41-50.

‘Trans. Amer. Inst. Min. Eng., vol. i, pp. 136-144,

Proe. Amer. Phil. Soec., Phila., vol. ix, pp. 9-13.
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ing the matter, in which much information is given concerning old
maps and charts that deal with the physiography of the state.’

The proposed extension of the Chesapeake and Ohio Canal to the
Ohio river led to the preparation of a report” to Congress about the
same time in whieh a disenssion of the country between Cumberland
and Pittsburg is found.

An interesting contribution was made in 1875 by Dr. Christopher
Johnston of Baltimore “ Abont the rediscovery of the ‘Bermuda
Tripoli > near Nottingham, on the Patuxent, Prince George’s County,
Md.”’

In 1878 Professor J. J. Stevenson published two articles dealing
mainly with the geology of sonthwestern Pennsylvania, in which
western Maryland is inelnded. In the first * of these articles the sur-
face features of the region are considered, and in the second® the
Devonian rocks.

Scharf’s  History of Aaryland,” which appeared in 1879, con-
tains many references to the early maps, history and industries of the
state, and has especial value on acconnt of the accessibility of the
volumes.

The discovery of Butrotrephis flexuosa in the Peach Bottom slate
in 1879 and its determination by Lesquereux led to the pnblication
of two articles by Professor J. P. Lesley in 1880 ° dealing with the age
of the rocks. During the same year Professor Heilprin of Philadel-
phia published the first of his contributions upon the Tertiary fauna of
Maryland, in which he discusses the  Stratigraphical Evidence
afforded by the Tertiary Fossils of the Peninsula of Maryland.””

Scharf’s “ History of Baltimore City and County,” which appeared
in 1881, contains an. account of the topography and geology of the

t Gee especially * Report and accompanying documents of the Virginia
Commissioners appointed to ascertain the Boundary Line betwcen Maryland
and Virginia.” Richmond, 1873.

2 House Doc. No. 208, 43rd Congress, 1st session, 59 pp., 1874.

? Proc. Boston Soc. Nat. Hist., vol. xvii, 1875, pp. 127-129.

* Amer., Jour. Sci., 3 ser., vol. xv, 187§, pp. 245-250.

Amer. Jour. Sci., 3 ser,, vol. xv, 1878, pp. 423-430.

S Proc. Amer. Phil. Soc.. vol. xviii, 1850, pp. 364-369. Amer. Jour. Sci.,
3 ser., vol. xix, 1850, pp. 71-72.

" Proe. Acad. Nat. Sci., Phila., vol. xxxii, 1880, pp. 20-33.
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country by Professor P. R. Uhler of the Maryland Academy of
Sciences.

Further contributions were made by Professor Heilprin® upon the
Tertiary formations of Maryland during the years 1881 and 1882, in
which correlations are proposed for the Eocene and Miocene deposits
of the state.

An article entitled “ Notes on the Cumberland or Potomac Coal
Basin,” by H. G. Jones,’ appeared during the latter year in the Pro-
ceedings of the American Philosophical Society, with a discussion by
J. P. Lesley. Professor I. C. White contributed an article upon the
same subject, which appeared in the same volume, entitled “ A Rec-
tification of the Section made by Mr. Jones.”

Scharf’s “ History of Western Maryland, being a History of Fred-
erick, Montgomery, Carroll, Washington, Allegany and Garrett Coun-
ties from the earliest Period to the present Day,” contains an account
of the topography and geology by Professor Uhler.

The contributions of Professor F. D. Chester on the geology of
Delaware beginning in 1883 contain several references to the geo-
logical conditions of northeastern Maryland and should be consulted
in a study of that area.

Several articles were published by Mr. Persifor Frazer, Jr., upon
the geology of the northern portion of the Piedmont plateau during
this decade, in which the slate and copper rocks are especially con-
sidered.

In 1884 Professor Heilprin published an important volume, entitled
“ Contributions to the Tertiary Geology and Paleontology of the
United States,” in which a systematic review is given of the Tertiary
deposits of the Middle Atlantic slope, and a classification of the Eocene
and Neocene deposits of Maryland is proposed.

Swank’s “ History of the Manufacture of Iron in all Ages,” pub-
lished in 1884, contains a special chapter entitled “ Early Enter-
prises in Maryland,” in which the early furnaces of the state are de-

!Proc. Acad. Nat. Sci.,, Phila., vol. xxxiii, 1881, pp. 444-447. Ibid. vol.
xxxiv, 1882, pp. 150-186.
*Vol. xix, 1882, pp. 11-110.
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scribed. Winsor’s' history of America, which was published in the

same year, contains very interesting notes on the gradual recognition
of the resources and physical features of the state.

The continued work of Professor Hall upon the paleontology of the
Paleozoic deposits found expression in Volume VII of the Paleonto-
logy of New York, which was published in 1888. This report con-
tains descriptions and figures of many forms from Cumberland and
vicinity.

The investigations of Professor Uhler which were carried on
throughout this period have already been briefly referred to. In
1888 he presented two articles of significance, one dealing with * The
Albirupean Formation and its nearest relatives in Maryland ”* and
the other containing a * Sketch of the History of the Maryland Acad-
emy of Sciences.”"” Turther contributions were made by Professor
Uhler * to the geology of Maryland between the years 1889 and 1892.

During the latter year Mr. J. T. Scharf published a statistical and
popular account of the natural resources and advantages of Maryland.

Very little work has been done during later years by private in-
terests in the study of the geology and mineral resources of the state.
The great advance which has been made in our knowledge of Mary-
land has been accomplished through the official agencies, which will
be described in the following pages.

GE010G1CAL INVESTIGATIONS CARRIED ONX UNDER THE AUSPICES OF THE
Jonxs Hopxins UxIVERs1TY.

The organization of the Johns Hopkins University in 1876 upon the
foundation left by Johns Hopkins of Baltimore, who had died in 1873,
inangurated a new period of scientific activity in Maryland that has
meant much for the material advancement of the state. The labora-
tories of the University were equipped for the study of the broadest
problems of scientific inquiry; and at the same time the authorities

1 Narrative and Critical History of America, vol. iii, pp. 127-169, 517-562.
* Proc. Amer. Phil. Soc., Phil,, vol. xxv, 1884, pp. 42-53.

* Trans. Md. Acad. Sci., vol. i, pp. 1-10.

4 Trans. Md. Acad. Sci., vol. i, pp. 11-32, 45-72, 97-104, 185-204.
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recognized the importance of a thorough study of the physical char-
acteristics of the region adjacent to Baltimore.

In the winter of 1876-7 Professor J. E. Hilgard, the Superinten-
dent of the United States Coast and Geodetic Survey, was invited to
the University to give a course upon “The Methods and Results of
extended Territorial Surveys carried on in America and in Europe.”
Twenty lectures were delivered, in the course of which the features
of the Chesapeake basin were considered. A model showing the
rclief of the region of Druid Hill Park was prepared for use in the
lectures, and was subsequently presented to the city.

A study of the physical resources of Maryland was subsequently
undertaken by the members of the Biological Department, who par-
ticularly investigated the fauna and flora of the area. The organiza-
tion of the Chesapcake Zoological Laboratory in the summer of 1878
under the immediate charge of Dr. W. K. Brooks marked the begin-
ning of systematic work in this direction. A close association with the
Maryland Fish Commission was effected, and in 1879 the laboratory
was stationed at Crisfield, where an excellent opportunity was afforded
for the special study of the oyster-beds of the Chesapcake. The
results of this work were subsequently published as a report of the
Maryland Fish Commission in a volume entitled “ The Development
of the American Oyster.”

In 1880 the Baltimore Naturalist’s Field Club was organized under
the direction of Professor H. N. Martin of the University for the study
of the fauna, flora, geology and physical geography of the neighbor-
hood of Baltimore. The club was founded “in order to endeavor to
meet the recognized want in the city of some organization for the
active promotion of field work in natural history.” All members of
the University and residents of Baltimore of known attainments as
naturalists were eligible for election to the club. The club began
with twenty-two members, which nummber was doubled before the
close of the ycar, much interest being manifested in the study of the
region about Baltimore as the result of the weekly excursions which
were made. Addresses were delivered before the club from time to

time upon natural history, one, among others, by Professor P. R.
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Uhller, President of the Maryland Academy of Sciences, on the
““ Geology of the Surface Features of the Baltimore Area.”” An out-
come of the work of the field club was the preparation in 1884 of an
exeursion map of Baltimore and its neighborhood by Mr. A. L. Web-
ster, a student of the University, who had formerly been a topographer
of the United States Geologieal Survey.

The Geological Department was organized in 1883, when Dr.
George H. Williams began his eonneetion with the institution as an
instruetor in mineralogy. Iis appointment marks the beginning of
a period of investigation of the geology and wmineral resourees of the
state that has been carried on by his associates and suecessors eontin-
uously to the present day. It is certainly not elaiming too nmueh to
say that this period is by far the most important in the study of the
physical features of the state of Maryland.

Almost from the first the members of the geologieal department
have carried on their investigations in close co-operation with the
United States Geological Survey and frequently as members of its
staff, so that the results obtained have received wide publicity, and
on that aceount have greatly benefited the state.

The investigations of Dr. Williams were largely devoted to the
erystalline rocks of the Piedmont Plateau lying to the north and west
of Baltimore, which through his labors has become classie ground in
microscopical petrography.

The earliest work of Dr. Williams began shortly after his arrival
in 1883, his first publication upon Maryland geology being a * Pre-
liminary notice of the Gabbros and Associated Horunblende rocks in
the Vieinity of Baltimore.”” Another article followed shortly after,
entitled “ Note on the so-ealled Quartz-porphyry at Hollins Station,
north of Baltimore.” "

During the year 1885 Dr. Williams contributed articles upon
“ Dykes of apparently Eruptive Granite in the Neighborhood of Bal-

1 Johns Hopkins Univ. Cire., vol. ii, No. 21, pp. §2-53.
: Johns Hopkins Univ. Cire. No. 30, vol. iii, 1884, pp. 79-80.
s Johns Hopkins Univ. Cire. No. 32, vol. iii, 1684, p. 131.
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timore ”* and “ Amphibole-Anthophyllite from Mount Washington,
Baltimore County.”

The work which Dr. Williams had been conducting upon the ancient
eruptive rocks to the north and west of Baltimore ever after his arrival
in Maryland found expression in a memoir entitled “ The Gabbros and
associated Hornblende Rocks oceurring in the neighborhood of Balti-
more, Maryland,”” that was published by the United States Geological
Survey in 1886. A short article “On a Remarkable Crystal of
Pyrite from Baltimore County, Maryland,” * appeared in the Univer-
sity publications the same year.

The growth of the Geological Department and the wider insight
which was acquired regarding the complicated geological history of
the Piedmont belt led to the preparation of a systematic scheme for
the geological mapping of the region about Baltimore. An account
of this is found in an article “ On a Plan proposed for Future Work
upon the Geological Map of the Baltimore Region.”® A small pam-
phlet was also brought out by Dr. Williams about this time upon
“ Notes of the Minerals occurring in the Neighborhood of Baltimore.”*

In the autumn of 1887 Dr. William B. Clark became associated
with the Johns Hopkins University as instructor of stratigraphic
geology and paleontology, and at once took up a study of the geo-
logical formations represented in the eastern and southern portions of
the state, and an article “ On Three Geological Excursions made
during the months of October and November, 1887, into the Southern
Counties of Maryland ” " was published in the University Circulars in
1888.

In conformity with the plan outlined by Professor Williams and
above described, Mr. W. H. Hobbs, a student of the University, pre-
pared an article “ On the Rocks ocewrring in the Neighborhood of

! Johns Hopkius Univ. Circ. No. 38, vol. iv, pp. 65-66.
* Amer. Nat., vol. xix, pp. 884-886.

* Bull. U. 8. Geol. Surv. No. 28, 78 pp., 4 pls.

* Johns Hopkins Univ. Circ. No. 53, vol. vi, p. 30.

° Johns Hopkins Univ. Cire. No. 59, 1887, pp. 122-123.
¢ Baltimore, 1887, 8vo, 18 pp.

" Johns Hopkins Univ. Cire. No. 63, vol. vii, Pp. 65-67.
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Tichester, Howard County, Maryland; being a detailed study of the
area comprising Sheet No. 16 of the Johns Hopkins University map.” '

The wider generalizations of Professor Williams found expression
in 1888 in two articles that were published under the auspices of the
University, the first, entitled “ Geology of the Baltimore Region,”
was a report of a lecture in which the author referred to the sequence
of the eruptive rocks in the area discussed. Another article, on the
“ Progress of Work on the Archean Geology of Maryland,” * appeared
about the same time, in which a sketch of Maryland geology is given
and the relations of the gneisses and eruptive rocks in Baltimore are
shown.

The work of Dr. Clark upon the sedimentary formations of the
southern portion of the state led the same year to the diserimination
of the marine Cretaceous deposits of that area. An article entitled
« Discovery of Fossil-bearing Cretaceous Strata in Anne Arundel and
Prince George Counties, Maryland”* was published in 1889.
Further “ Contributions to the Mineralogy of Maryland ”* were made
by Dr. Williams somewhat later in the season.

During this year two students of the Geological Department con-
tributed articles upon the mineralogy and geology of the erystalline
rocks, the contribution of Mr. A. C. Gill being entitled “ Minerals
from the Chrome Pits of Montgomery County, Maryland,”* and that
of Mr. W. H. Hobbs “ On the Paragenesis of Allanite and Epidote as
Rock-forming Minerals.” *

The organization of extended expeditions for the study of the
geology and physiography of tidewater Maryland and Virginia had
been undertaken by Dr. Clark soon after his connection with the Uni-
versity. Iis report upon the “ Third Annual Geological Expedition
into Southern Maryland and Virginia ” " describes the geological sec-
tion of the Potomac river valley in Maryland and Virginia.

t Johns Hopkins Univ. Cire. No. 65, vol. vii, 1888, pp. 69-70.
* Johns Hopkins Univ. Cire. No. 65, vol. vii, pp. 61-63.

s Johns Hopkins Univ. Cire. No. 69, vol. viii, pp. 20-21.

+ Johns Hopkins Univ. Cire. No. 75, vol. viii, pp. 99-100.

s Johns Hopkins Univ. Cire. No. 75, vol. viii, p. 100.

¢ Amer. Jour. Sci., 3 ser., vol. xxxviii, 1889, pp. 223-228,

7 Johns Hopkins Univ. Cire. No. 81, vol. 9, 1890, pp. 69-71.
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Further investigation was given to the crystalline rocks of Maryland
by Dr. Williams during 1890.  An article upon “ The non-feldspathic
Intrusive Rocks of Maryland and the Cause of their Alteration ”* was
published during the year.

An important “ Discovery of Fossils in the Limestone of Frederick
County, Maryland ”* was made by Charles R. Keyes, a student of
the Geological Department, which aided greatly in the elucidation of
the stratigraphy of the western portion of the Piedmont belt.

A former student, Professor W. H. Hobbs of the University of
Wisconsin, presented a paper to the Wisconsin Academy of Sciences in
1890 “On some Metamorphosed Eruptives in the Crystalline Rocks
of Maryland,”* in which the work which had been carried on under
the auspices of the University was desecribed.

In the spring of 1891 Dr. Clark organized a scientific expedition in
co-operation with members of the United States Geological Survey
and the Maryland Agricultural College for the study of the physical
features of southern Maryland. The party comprised twenty-five
members, representing the United States Geological Survey and other
institutions both within and without the state. An extended aceount
of this trip was published by the University.! About this time a
memoir by Dr. Clark upon “The Eocene of the United States’’
appeared among the publications of the United States Geological
Survey, in which the results of his researches upon the Eocene of
Maryland found a place.

Professor Williams continued his observations upon the crystalline
rocks of the Piedmont Plateau during 1891, accounts of which are
found in the Administrative Reports of the Director of the United
States Geological Survey. A paper read before the Geological Society
of America the previous winter upon “ Petrography and Structure of
the Piedmont Plateau in Maryland,” and one by Mr. Keyes upon “A

' Amer. Geol., vol. 6, 1890, pp. 35-49.

*Johns Hopkins Univ. Cire. No. 84, vol. x, 1890, P-38.

* Trans. Wisconsin Acad. Sei., vol. viii, pp. 136-160.

¢ Johns Hopkins Univ. Cire. No. 89, vol. x, 1891, pp. 105-109.
*Bull. U. 8. Geol. Surv. No. 83, 1891, pp. 43-45, 80, 86-87.

¢ Bull. Geol. Soc. Amer., vol. ii, 1891, pp. 301-318,
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Geologic Seetion across the Piedmont Plateau in Maryland,”" were
published during the year. A valuable paper by Mr. Keyes upon
“ Paleozoic Fossils of Maryland  was also published in the University
Cireulars.”

Further contributions werc made by Professor Williams during
this period upon the minerals of the state, and he also organized a
geological excursion of the students of the University for a study of
Appalachian geology, several days being spent in Allegany county
during the month of May, 1891.

In 1891 a plan of co-operation was arranged by Professor Clark
between the Johns Hopkins University, the Maryland Agrienltural
College, and the United States Weather Bureau for a study of the
climatic conditions of the state of Maryland, and between May and
November of that year monthly meteorological reports were pub-
lished. The succeeding winter a bill was introduced into the General
Assembly of Maryland requesting the official recognition of the bureau
and the appropriation of $2000 annually for its maintenance. This
bill was passed in March, 1892, and reccived the signature of the
Governor upon April 7 of the same year. This co-operation with the
state has been maintained since that date, the headquarters of the
Service, in accordance with the provisions of the bill, being perma-
nently established at the Johns Hopkins University.

In February, 1892, the American Institute of Mining Engineers
held their annual meceting in Baltimore, and under the editorial direc-
tion of Dr. Williams there was prepared a “ Guide to Baltimore, with
an Account of the Geology of its Environs and three Maps,” in which
the general distribution of the geological formations in the vicinity
of Baltimore is deseribed. An important investigation * condueted by
Dr. Williams during the early summer of 1892 was the determination
of many of the rocks of the South Mountain district in Maryland and
Pennsylvania to be of voleanie origin.

The importance of proper cartographic representation .of the Balti-

t Bull. Geol. Soc. Amer., vol. ii, 1891, pp. 319-322.
? Johns Hopkins Univ. Cire. No. 94, vol. xi, 1891, pp. 28-29,
Amer. Jour. Sci., 3rd ser., vol. xliv, 1892, pp. 482-496.
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more region found expression in 1892 in the construction of a large
scale relief map of Baltimore and vicinity in co-operation with the
Real Estate Exchange. This model of Baltimore on the scale of 4
inches to the mile without vertical exaggeration is now deposited in
the geological laboratory of the University. Another model, with the
vertical seale four times the horizontal, is in the rooms of the Real
Estate Exchange.

The preparation of a book upon Maryland which should properly
set forth its resources, industries and institutions was intrusted in
1892 by the Board of World’s Fair Commissioners to members of the
faculty of the Johns Hopkins University; those portions relating to
the physical features and mineral resources were prepared by Professor
Williams and Professor Clark. This summary of the physiography,
geology and mineral wealth of the state is the most complete state-
ment which has been prepared up to the present time. The full
volume appeared in 1893, although special portions had been pub-
lished from time to time by the authors in scientific journals.

Several contributions were made by Mr. Keyes' during 1893 upon
the Maryland granites, and likewise an article entitled “ Note on a
Quartz-bearing Gabbro in Maryland ”” was published by U. S. Grant,’
a student of the University.

A valuable contribution also made by Dr. Williams during 1893
was an article entitled “ Maps of the Territory included withir the
State of Maryland, especially the Vieinity of Baltimore.”*

The last important work of Professor Williams upon the geology of
Maryland embraced the fuller investigation of the ancient volcanic
rocks of the Blue Ridge district,’ the details of which have been still
further elaborated by Miss Florence Bascom, a former student of the
University. A contribution was made in 1894 to the “ Granite of

Cecil County in Northeastern Maryland ” ° by Mr. G. P. Grimsley, a
member of the geological department.

! Bull. Geol. Soc. Amer., vol. iv, 1893, pp. 299-304; Proc. Iowa Acad. Sci.,
vol. i, part iii, 1893, pp. 22-26.

¢ Johns Hopkins Univ. Circ. No. 105, vol. xii, 1893, pp. 47-49.

* Johns Hopkins Univ. Cire. No. 103, vol. xii, 1893, pp. 37-44.

¢ Jour. Geol., vol. ii, 1894, pp. 1-31.

® Jour. Cincinnati Soc. Nat. Hist., vol. xvii, 1894, pp. 56-67, 87-114.
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During 1895 the study of Maryland geology was pushed along
various lines, Professor Clark continuing his observations upon the
geology of the Coastal Plain and conducting two geologieal excursions
into the tidewater area. Two articles were published by him dealing
with Maryland geology, the first entitled ¢ Contributions to the Eocene
fauna of the Middle Atlantic Slope ”* and the second  Cretaceous
Deposits of the Northern Half of the Atlantic Coastal Plain.”*

Dr. Edward B. Mathews, who had been appointed instructor in
mineralogy and petregraphy in 1894, took up the work of Professor
Williams in the Piedmont Plateau, devoting his attention especially
to the northern ecounties of the belt.

Several contributions were made at this time upon Maryland geology
by the students of the department, viz.: by H. 8. Gane * on “ Neocenc
Corals,” by A. Bibbins * on “ The Paleontology of the Potomae For-
mation,” by J. A. Mitchell * ou * The Discovery of Fossil Tracks in the
Newark System (Jura-Trias) of Frederick County,” and by D. E.
Roberts * on “ The Cretaceous Formations of the Eastern Shore of
Maryland.”

During the year 1896 the investigations of the instructors and
students of the Johns Hopkins University have been so closely identi-
fied with the work of the Maryland Geological Survey that it is not
neeessary to describe the researches in detail, since most of the results
will find place in the future publications of the Survey.

AN AccounT oF THE WORK OF THE RECENTLY ORGANIZED STATE
Bureaus.

The state of Maryland during the last three decades since the Civil
War has done very little, until the organization of the Geological
Survey, to encourage an investigation of her physical resources. The
bureaus which liave been established were restricted in their opera-
tions, so that comparatively little progress has been made in the study

* Johns Hopkins Univ. Circ. No. 121, vol. xv, 1895, pp. 2-5.

* Bull. Geol. Soc. Amer., vol. vi, 1895, pp. 479-482.

* Johns Hopkins Univ. Cire. No. 121, vol. xv, 1895, pp. 8-10.

* Tbid. p. 17. * Ibid. p. 15. ¢ Ibid. p. 16.
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of the broader questions relating to the physical features of the state.
The several bureaus which touch these matters in one way or another
are the Maryland State Weather Service, the Mine Inspeetor’s Bureau,
the Bureau of Industrial Statistics, and the Immigration Bureau.
None of these organizations except the first are cngaged in a seientific
study of the physieal features, the latter being occupied chiefly in an
accumulation of statistical material which will show to the people both
within and without the state the volume of her produets, the eondition
of labor, and the advantages of Maryland as a place of residence, and
in these directions are rendering an important serviee to the commou-
wealth.

Tne Maryrasp Stare Wearner Service.—The Maryland State
Weather Service was organized May 1, 1891, under the joint auspices
of the Johns Hopkins University, the Maryland Agricultural College,
and the United States Weather Burean. The few seattered observers
in Maryland and Delaware who had hitherto reported to the chief of
the United States Weather Bureau were anthorized to send their reports
to the central office at the Johns Hopkins University. At the same
time the Baltimore office of the United States Weather Bureau was
moved to the University, as the efficiency of the State Serviee was
recognized to depend largely upon the eloseness of eo-operation with
the National Service. Two series of publications were at once estal-
lished, viz., monthly Meteorplogical Reports and weekly Crop Bul-
letins.

It was evident from the start that the results of the loeal service
could not be available to the people of the state unless provision was
made for the publication and distribution of the information obtained.
The institutions intcrested in the organization of the State Serviee
were willing to prepare the data for publieation, but they had no
funds at their disposal for printing. To that end a bill was intro-
duced in the General Assembly of 1892, was passed by both houses,
and signed by the Governor. It provided for the establishinent of the
Maryland State Weather Service, the commissioning of its officers by
the Governor, and an appropriation to defray the expenses of printing.’

* Laws of Maryland, 1892, Chapter 329.
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The Maryland State Weather Serviee is similar in its organization
and methods to like services in other states; the personnel cousists of
voluntary observers who have been selected at favorable points
throughout the state, and of a corps of permancnt observers who have
been assigned from the United States Weather Bureau to take charge
of the work at the central office. The National Bureau also supplies
instruments, forms and stationery to all stations of the service, and all
the correspondence and reports are wnailed under the frank of the
United States Department of Agrieulture.

The stations connected with the serviee are of three classes: first,
those which report ‘meteorological facts; second, those which send
crop notes; third, those whieh display signals. In a few instances the
sanie person fulfills the duties of all three offices. Nearly every sec-
tion of the state is represented iu this manner, several stations having
heen established in each county.

The publications of the Maryland State Weather Service consist
of monthly Meteorological Reports and weckly Crop Bulletins. Both
of these reports were published independently by the Maryland State
Weather Service until the autumn of 1896, but since that date they
have been prepared and printed in co-operation with the United States
Weather Bureau as part of its Climate and Crop Service, Maryland
and Delaware Section. The publications are devoted chiefly to a dis-
cussion of the climate of Maryland, the efficacy of meteorological
conditions upon the produets of the soil, and the especial advantages
in these directions to be enjoyed by the inhabitants of the state. On
account of the varied climate of Maryland, the difference of its soil
formations and its extensive coast-line, the agricultural and commer-
cial interests of the state arc many and important, and the Maryland
State Weather Service has been of great value in bringing to the
attention of the public the special advantages which the state possesses
in these several directions.

Several special reports have been brought out by the Maryland
State Weather Service in addition to the regular publications above
deseribed. In 1893 series of large Climatic Charts with explauna-
tory texts were prepared to represent the seasonal and annual tempera-



94 HISTORICAL SKETCH

ture and rainfall of the state. These charts were exhibited at the
World’s Fair at Chicago and distributed at important points both in
Maryland and throughout the country. Two biennial reports to the
General Assemblies of 1894 and 1896 have also been published, in
which a general review of the climate, topography, geology and soils
of the state was included. Maps and tables were introduced to show
the leading climatic features of the state. Both the regular and
special reports have been sent widely throughout this country and
Europe.

Tne Mixe Inspecror’s Bureav.—The position of Inspector of
Mines was cstablished by an act of the General Assembly in 1876,
“regulating the working and proper ventilation of coal mines in Alle-
gany and Garrett counties.” At the session of 1878 * the original act
was repealed and re-enacted with amendments, the duties of the Mine
Inspector remaining substantially the same. Annual reports have
been generally published by the Inspector of Mines, in which the
volume of output, the condition of the mines and the number of work-
men employed have been described. These reports are not intended
to be of a geological nature, the information being in most instances
restricted to statistical statements.

Tre Bureav or InpusTrIAL StTaTIsTICS.—The Bureau of Industrial
Statistics was created by the General Assembly of Maryland at the
session of 1892." Tt replaced a Bureau of Statistics which had been in
operation since 1884 within a much more limited field. The law
creating the office provided that “a bureau of statistics and informa-
tion concerning the various branches of industry practised in this state,
and the needs thereof, is hereby established.” The duty of the chief
of the bureau was to collect statistics of every sort, including * infor-
mation in regard to the agricultural conditions and produets,” and “in
regard to the mineral products of the state, the output of mines, quar-
ries and so forth.”

The appropriations for the Bureau of Industrial Statistics have been

' Laws of Maryland, 1876, Chapter 173.
*Laws of Maryland, 1878, Chapter 157.
* Laws of Maryland, 1892, Chapter 29.
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so small that all lines of work preseribed by the law could not of neces-
sity be taken up, its field of operations from the first being limited to
special investigations relating particularly to the conditions of labor
in the state and to those industrial statistics which especially refer to
the wage-earners.

Reports have been made by the Bureau upon the public roads and
the importance of their more systematic construction, also upon the
coal statistics of the western counties. The last statement embraces a
description of the George’s Creek Basin and the conditions of coal
production, together with tables showing the shipments from Mary-
land mines and a “ Table of the Strata of the Potomac and George’s
Creek Coal Basin.” Five annual reports have been prepared for the
vears 1893-97.

Tre Bureav oF IdmieratioN.—The Bureau of Immigration was
organized by the General Assembly of 1896 and is intended to supply
information to people without the state regarding the desirability of
Maryland as a place of residence. Already much active work has
been done along these lines, and a report upon the material advant-
ages of Maryland has been published. This report, which is entitled
“The State of Maryland: the Advantages it offers to Immigrants,
especially Farmers, Manufacturers and Capitalists,”
description of the physical features of the state, including the physio-

contains a brief

graphy, climate and mineral resources, based largely upon the state-
ments contained in the World’s Fair Book.

OPERATIONS OF THE UNITED STATES GROLOGICAL SURVEY IN
MaryLAXD.!

The U. 8. Geological Survey, which was organized in 1879 by the
consolidation of existing surveys, initiated work in Maryland in 1883.
The investigations of that year embraced a geologic reconnaissance
of a portion of the state, but attention was directed more particularly
in the beginning to the preparation of a topographic map of the region

! Laws of Maryland, 1896, Chapter 295.
? Prepared under the supervision of the Director of the U. S. Geological
Survey.
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as a prerequisite to detailed geologic mapping. Sinece 1883 the topo-
graphic mapping has been extended from time to time, until it now
eovers, either in completed or preliminary form, an area of 7100
square miles, or about 75 per cent of the state, while geologic work
has been prosecuted along one line or another with varying degrees
of activity to the present year. A more detailed review of these opera-
tions is given in the following pages.

In addition to the topographie and geologie work above referred to,
mention should also be made of the hydrographic work done in the
state, systematic measurements having been conducted on the Potomac
river and its tributaries and on some of the smaller streams flowing into
the Chesapeake Bay.

The statistical compilation of the mineral resources of the state
should also be noted. This has been conducted yearly sinee 1882 and
annual reports published. In these reports the eoal, brick, pottery
clays and building stones, of which Maryland is such an important
producer, reeeive a large share of attention, and added to these are
the statistics of iron ores, soapstone, tripoli, slate, ete., all going to
make the report a highly useful one to the state.

Mueh inereased aetivity has been manifested by the United States
Geological Survey in Maryland since the organization of the State
Geological Survey, it being the aim of the National Survey to aid
those states which show a sufficient intercst in the investigation of
their resources to establish official surveys of their own. As the result
of this co-opcration between the National and State Surveys the
geology and mineral resources of Maryland will reeeive thorough
investigation.

TOPOGRAPHIC WORK.

Prior to the eommeneement of work in Maryland in 1883 by the
United States Geologieal Survey, the only maps of the state were
those prepared by private individuals, and were little more than dia-
grams of roads. Upon these maps the roads were shown in eonsider-
able detail, and as a rule not inaccurately, but the maps made little
attempt to represent the streams and none whatever to show the relief.
They were therefore of little service for cither scientific or industrial
purposes.
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A small area, however, had already been mapped prior to this date
by Mr. H. F. Walling, under the United States Coast and Geodctic
Survey. This area included the Blue Ridge and the country lying
to the eastward and southward as far as Sugar Loaf mountain, com-
prising several hundred square miles. This map, which was on the
scale of one mile to an inch, was controlled by triangulation and was in
all respects adequate for the scale. The streams were as fully repre-
sented as the scale would admit, and relief was shown by contours 100
feet apart. This work was immediately discontinued when the United
States Geological Survey commenced operations in the state.

The United States Geological Survey commenced topographic work
in July, 1883. The original plans contemplated the preparation of
a map on a scale of 1:250,000, or about four miles to an inch, with
contours at intervals of 100 feet. Under this plan work was continued
during 1883 and 1884, and most of the western or mountainous part
of the state was thus surveyed in a preliminary way. In 1885 it was
decided to make the maps on a scale of 1:125,000, or about two miles
to an inch, and for several years the work was continued upon that
plan.  Much of the work which had been surveyed during the first
two years upon the smaller scale was revised to adapt it to the larger
scale. Still later, in 1890, when work was commenced in the low
country ncar the western shore of Chesapeake Bay, it was decided to
map this region on the scale of 1 : 62,500, or about one mile to an
inch. After mapping this region on this seale it was found that all
nececssary details could be represented quite as well on the scale of
1:125,000, and the sheets were therefore reduced to that scale,
although meantime many of them had been published on the one-
milc scale.

This successive shifting of scales has finally resulted in the adop-
tion of the two-mile scale for the entire state, with the exception of the
East Washington, West Washington and Baltimore quadrangles,
which, being centers of large populatiou and valuable industries, seem
to require the larger or one-nile scale. At the same time the area
north of 39° 30’ will be mapped on the larger scale.

The work in Maryland rests mainly upon the triangulation exe-
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cuted by the United States Coast and Geodetic Survey for the control
of its coast work. For the eastern part of the state, including all the
Atlantic coastal plain, this triangulation is adequate for control. Its
points are sufficiently numerous and well distributed. It does not, how-
ever, extend west of the Blue Ridge at Harper’s Ferry. Thence west-
ward the United States Geological Survey found it necessary to extend
triangulation for the control of its work, and owing to the difficult
character of the country, this extension of triangulation was quite
expensive, especially in the western counties comprised in the Alle-
ghany plateau.

From these primary triangulation points secondary points were
determined by triangulation with the plane-table, whercver it was
practicable to do so, but outside of the mountain and piedmont regions
the level character of the country precludes this method of making
locations.

The roads, railroads and other minor features were located by
traverses run by plane-table, connected at as frequent intervals as
possible with triangulation points for the elimination of cumulative
errors. Measurements of <levations for the location of contour lines
were carried on by vertical angles, measured upon the vertical circles
of theodolites, by spirit-level lincs, and, for details, by aneroids.

The sketching of topography was carried on in the main in connce-
tion with the running of traverse lines.

The work of mapping the state was commenced at the western
extremity, in Garrett county, and was carried generally eastward.
The first work done was by a party in charge of Mr. S. H. Bodfish.
Subscquently, upon the failure of Mr. Bodfish’s health, Mr. W. T.
Griswold took charge of the party and carried on the work during the
latter part of the season of 1883 and the seasons of 1884 and 1885.
In 1886 Mr. Merrill Hackett made a revision of the area surveyed by
Mr. Walling, adding cultural details. In 1887 the Baltimore, East
Washington and West Washington quadrangles were surveyed, the
former by Mr. S. H. Bodfish, the latter by Mr. D. J. Howell. In 1888
the I'rederick quadrangle was surveyed by Mr. Hackett. In 1890 and
1891 the quadrangles on the west shore of Chesapeake Bay were
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mapped by Mr. A. E. Murlin. In the following years those in the
mountains were revised for the purpose of adapting them to the two-
mile scale, and in 1895 and 1896 those on the eastern shore were
mapped, thus completing the mapped area of the state. This is shown
on the small accompanying map. The tier of partial quadrangles just
south of the Pennsylvania line, in the western part of the state, was
originaily surveyed for publication on the four-mile scale, and this
area has never been revised to adapt it to a larger scale.

GEOLOGIC WORK.

The earliest geologic work carried on by the United States Geo-
logical Survey in Maryland was, as has been said, of the nature of
reconnaissance, with chief reference to the general stratigraphic rela-
tions. There followed from time to time the detailed mapping of
certain formations, accompanied by extensive laboratory study of
erystalline rocks, and field and laboratory studies of fossil plants and
animals. The work is conveniently described under three geographie
heads, the Piedmont Plateau, the Appalachian Region, and the Coastal
Plain. .

Predmont Plateau.

The principal work of the Survey in the Piedmont region was
conducted by Professor George H. Williams, of the Johns Hopkins
University, who for several years made detailed studies of the crystal-
line rocks and their relations under the joint auspices of the Geological
Survey and the University.

His ficld work for the Survey began in the spring of 1888, but
for several years prior to this he had been engaged in the study of the
crystalline rocks in the vieinity of Baltimore, some of the results of
which were published in a government bulletin entitled “ The Gab-
bros and Associated Hornblende Rocks occurring in the neighborhood
of Baltimore, Maryland.” *

His principal work in 1888-89 was carried on along two distinet
lines and with two distinet sets of problems in view. First, to trace
out the relations of the slightly crystalline or non-crystalline rocks

1 Bull. U. 8. Geol. Survey No. 28, vol. iv, 1886, pp. 613-688.
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in the western part of the area to the highly crystalline rocks farther
east and to discover the nature of the transitions by which this crystal-
line structure appears to be progressively developed. Second, to map
minutely the highly crystalline rocks to the eastward, particularly
about Baltimore, and to work out in detail certain petrographic prob-
lems with reference to the eruptive masses which occur there in such
abundance. Considerable progress was made along these two lines,
and a brief statement of the results is given in the Tentlh Annual Re-
port of the United States Geological Survey.” These and other results
are also given in further detail in various unofticial publications.

Dr. Williams’s operations in 1889-90 consisted of mapping the
areal distribution of the crystalline rocks and collecting material for
laboratory investigations in Harford, Baltimore, Carroll, Frederick and
Montgomery counties, Maryland, as well as in the District of Colum-
bia and in Fairfax county, Virginia.

Much progress was made in mapping the crystalline rocks of the
Washington and Baltimore quadrangles. Incidentally to the work on
the Baltimore quadrangle, a detailed investigation was made of a rarc
type of eruptive rock composed wholly of pyroxene, and its alteration
Into niasses of steatite.

In the Frederick quadrangle the Triassic boundary was partially
traced; the region about Barnesville, especially about Sugar Loaf
Mountain, was mapped and studied; the great trap dikc was traccd
entirely across the state, and many areas of sandstones and limestones
were outlined. Incidentally a study was made of the Sykesville
granite and its inclusions. Some account of the results of these inves-
tigations was communicated to the Geological Society of America at
its 'Washington mccting, December, 1890, in a paper entitled the
“ Petrography and Structure of tlic Picdmont Plateau in Maryland.”*

In 1890-91 the work was continued in Maryland and quite widely
into the adjoining Piedmont area of Virginia. The boundaries of the
Triassic in Maryland as determined by Professor Williams this scason

' Tenth Ann. Rept. U. S. Geol. Survey, part i, 1890, pp. 152-154,
2 Bull. Geol. Soc. America, March, 1891, vol. ii, pp. 301-318.
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were contributed to Plate IV in ¢ Correlation Papers, the Newark
System,” by 1. C. Russell.”

In the summer of 1891 there was issued by the survey a preliminary
edition of the Washington sheet, with the geology of the crystalline
rocks by Dr. Geo. H. Williams, and of the overlapping sedimentary
rocks by N. H. Darton. There was also prepared by Dr. Williams
and Mr. Darton, jointly with Messrs. W J McGee and B. Willis, an
account of the geology of Washington and vicinity for the “ Guide to
Washington and its Scientific Institutions,” printed for the ¥ifth Ses-
sion of the International Congress of Geologists.

During 1891-92 Dr. Williams continued field work in the area of
erystalline rocks in Maryland. Work in the Baltimore quadrangle
was completed, and in February, 1892, there was published for the
American Institute of Mining Engineers a guide-book to Baltimore
containing a description of the geology of that region, the crystalline
rocks by Dr. Williams, and the sedimentary rocks by Mr. Darton,
accompanied by the preliminary map, “ The Baltimore Sheet,” pub-
lished by the United States Geological Survey. This map, with
somewhat extended area, was republished by Johns Hopkins Univer-
sity as a “Geological Map of Baltimore and Vicinity,” by G. H.
Williams and N. II. Darton.

In 1892-93 Dr. Williams’s studies were mainly directed toward
mapping portions of the Ellicott and Laurel quadrangles, the deter-
mination of the rocks in Cecil county, an examination of the eruptive
rocks in the South Mountain region, and a re-examination of crystal-
line rocks in the West Washington quadrangle, with a view to the
publication of the final Washington folio.

In 1893-94 the time and survey allotment at Dr. Williams’s
disposal were limited, but considerable progress was made in mapping
the ervstalline rocks of the Gunpowder, Laurel and West Washington
quadrangles. He also prepared a preface on “ The general relations of
the Granitic Rocks in the Middle Atlantic Piedmont Plateau ” for the
report by Mr. C. R. Keyes on “ The Origin and Relations of Central
Maryland Granites.”” His last field work for the survey was in the

1 Bull. U. 8. Geol. Survey No. 85, 1892.
* Fifteenth Ann. Rept. U. 8. Geol. Survey, 1895, pp. 651-740, pls. 27-48.
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summer of 1894, on the Frederick quadrangle, accompanied by Mr.
L. M. Prindle.

In 1895 it was arranged that Mr. Arthur Keith should continue
the work on the crystalline rocks of the Piedmont area for the pur-
pose of completing the Washington, Frederick and other folios, which
had been mapped preliminarily by Dr. Williams. This work was
carried forward during 1895 and 1896, and a wide area has been
mapped in detail. The Washington folio is now ready for publica-
tion, and the Frederick and Patapsco folios are nearly completed.

The survey has done considerable chemical work in conmection
with rocks and minerals of the Piedmont region in Maryland.

In October, 1883, Dr. F. W. Clarke visited the mica mines in
Montgomery county, and in March, 1884, examined a mica mine near
Laurel in Howard county. The mineral gihnite was collected at
Gilmore’s mica mine in Montgomery county, and an analysis of this
material by T. M. Chatard is given by Dr. Clarke in Bulletin No. 9
of the United States Geological Survey."

In the following year Mr. J. E. Whitfield made an analysis of
brown iron ore from near Timonium, Maryland, which is recorded in
Bulletin No. 27 of the Survey.’

In 1886 Dr. F. W. Clarke made analyses of Triassic sandstones
from Maryland.’

In 1887 Dr. T. M. Chatard and Mr. J. E. Whitfield made analyses
of rocks from Baltimore county,’ and in 1888 Dr. Chatard made
further analyses of minerals and rocks from Maryland.’

In 1889 Dr. Chatard made analyses of websterite and aswmated
minerals from Maryland.’

In 1890 there were analyzed in the chemical laboratory of the
Survey nine rocks collected in the Piedmont region of Maryland by
Dr. G. H. Williams.'

. Geol. Survey No. 9, 1884, p. 9.

tBull. U. 8

*Bull. U. 8. Geol. Survey No. 27, 1886, p. 72.

¢ Bull. U. 8. Geol. Survey No. 55, 1889, p. 80.
*Bull. U. 8. Geol. Survey No. 60, 1890, pp. 4-159.
® Bull. U. 8. Geol. Survey No. 64, 1890, pp. 41-42.
¢ Bull. U. 8. Geol. Survey No. 78, 1801, p. 122.
"Bull. U. 8. Geol. Survey No. 90, 1892, pp. 66-67.
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Tn 1889-90 Mr. S. I'. Emmons published an account of observa-
tions on the gold deposits of Montgomery county, Maryland.’

Tn June, 1890, Prof. Lester F. Ward, accompanied by Prof. W. M.
Fontaine and Mr. C. S. Prosser, made a geologic trip to examine the
Newark formation. Their observations in Maryland were limited to
the vicinity of the Potomac river.

Appalachian Region.

In July, 1885, Mr. H. R. Geiger began the study of the Paleozoic
rocks in the Appalachian region along the Potomac river in western
Maryland and West Virginia. He made detailed notes on the out-
crops and carcfully measured many local sections.

Tu 1886 and 1887 he extended his observations eastward down the
Potomac river, and for some distance southward over the Great Valley
region of Virginia.

In June, 1888, assisted by Mr. F. W. Geiger, he began work on
the Harper’s Ferry quadrangle, which extends over portions of Mary-
land, West Virginia and Virginia. As a result of several months’
study, he arrived at a conclusion as to the relations of the sandstones
and associated formations in the Blue Ridge and South Mountain to
the limestones of the Great Valley.

In September, 1890, Mr. Arthur Keith began a re-examination of
the Harper’s Ferry quadrangle, accompanied by Mr. R. T. Gaines
as assistant. An elaborate investigation was made of the difficult
problem of the relations of the several formations, partly crystalline
and partly sedimentary, which had puzzled geologists for so many
years. A preliminary product of Mr. Keith’s studies was a paper
jointly with . R. Geiger, read at the Geological Society of America,
on “ The Structure of the Blue Ridge near Harper’s Ferry,” * and a
short notice on “ The Geologic Structure of the Blue Ridge in Mary-
land and Virginia.”® His final publication is the Harper’s Ferry
Tolio, No. 10, Geologic Atlas of the United States.

t Trans. Am. Inst. Min. Eng., vol. xviii, pp. 391-411.
2 Bull. Geol. Soc. America, vol. ii, 1891, pp. 155-164, pls. 4-5.
* Am. Geologist, vol. x, 1892, pp. 362-368.
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In July, 1892, Mr. C. D. Waleott, the present director, made an
examination of the Blue Ridge and South Mountain region and
definitely determined the Cambrian age of its quartzites. A state-
ment of the results of this investigation was set forth in two papers,
one entitled “ Notes on the Cambrian Rocks of Pennsylvania and
Maryland from the Susquehanna to the Potomae,”” and the other
“ The Geologist at Blue Mountain, Maryland.” *

In 1892 Mr. Keith, having continued his studies of South Monntain
and Blue Ridge geology into Virginia, prepared a report on the “ Ge-
ology of the Catoctin Belt.” This report describes the Bluc Ridge,
South Mountain and Catoctin belts from northern Virginia through
Maryland into Pennsylvania. Tt treats of the character of the roeks
and their alteration, the general geologic relations and structures,
and reviews the geomorphic development of the region.”

In the coal fields of western Maryland two investigations were made.
In 1886 Prof. I. C. White made an examination of the coal fields of
West Virginia, in which incidentally some study was made of the
coal basins of Western Maryland. The results of these and some
later observations by Professor White were published by the survey
in a report entitled Stratigraphy of the Bituminons Coal Field in
Pennsylvania, Ohio and West Virginia.” *

In the autumn of 1894 a party was organized under the direction
of Mr. Bailey Willis for the mapping of the Piedmont quadrangle,
which covers the southern part of Garrett eounty, Maryland. The
geologic work was done by Messrs. N. H. Darton and J. A. Taff. The
produet is the Piedmont folio, No. 28, Geologic Atlas of the United
States, which was published in 1896.

Coastal Plain.

In July, 1883, the Potomac Division of Geology was organized, in
charge of W J McGee, for the purpose of studying the Coastal Plain

! Amer. Jour. Sci. 3d series, vol. xliv, pp. 469-482.

“Nat. Geog. Mag., vol. v, pp. 84-88; Sci. Am. Supp., vol. xxxvii, pp. 14,753-
14,754,

*Fourteenth Ann. Rept. U. S. Geol. Survey, part ii, 1894, pp. 285-395, pls.
xix-xxxix,

‘Bull. U. S. Geol. Survey No. 65, 1891, 212 pages, plates and maps.
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region adjaeent to the Potomae river in the Distriet of Columbia,
Maryland and Virginia. Mr. MeGee at onee began making obser-
vations in the vieinity of Washington and the immediately adjoining
portions of Montgomery and Prince George’s eounties, Maryland,
and in this and several years following he made numerous local trips
whieh threw much new light upon the obseure problems of the gen-
eral relations of the Coastal Plain formations.

In 1884 he also made several trips westward over the adjoining
provinees, one journey extending along the Potomac river to its
souree.

In July and August, 1885, he made a short trip with Profs. W. M.
Fontaine and Lester F. Ward along the Potomae formations in Mary-
land and Virginia.

The first publication of the resunlts of Mr. McGee’s observations
in the vieinity of Washington was in the report of the Health Officer
of the District of Columbia for the year ending June 30, 1885." A
more extended memoir followed, entitled, * Three Formations of the
Middle Atlantic Slope.”* In this paper there was defined the
Columbia, Appomattox (now Lafayette) and Potomae formations, and
some aeeount was given of their distribution and relations in eastern
Virginia, Distriet of Columbia and Maryland. An aceount of the
Columbia formation was also given to the Ameriean Association for
the Advancement of Science in 18S8.°

In July, 1886, Mr. MeGee made a trip to the region about the
head of Chesapeake Bay to determine the prospeets for an artesian
water supply for the Fishing Battery Station. IFacilitics for this
trip were given by the officials of the United States Fish Commission.
On a short snbscquent visit to the region Mr. MeGee was aceom-
panied by Prof. Lester F. Ward, who gave special attention to the
Potomae formation and its plant remains. The results of Mr. Ae-
Gee’s observations were published in a paper entitled “ The Geology
of the Head of Chesapeake Bay.”*

! Pages 19, 20, 23, 25, Washington, 1886.

2 Am, Jour. Sei., 3d series, vol. xxxv, pp. 120-143, 328-331, 367-3S88, 44S8-466,
pls. ii, vi, vii.

* Proc. Am. Assoc. Adv. Sci.,, vol. xxxvi, pp. 221-222.

*7th Ann. Rept. U. 8. Geol. Survey (for 1885-86), 1888, pp. 537-646, pls. 56-71.
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In July and August, 1887, Mr. McGee traveled along the fall-line
from Washington to New York. For a portion of the distance le
was accompanied by Major J. W. Powell. New data were collected
concerning the distribution and relations of the Potomac and Columbia
formations, the history of river development in the region, and the
nature and origin of the fall-line.

From 1887 to June, 1893, Mr. McGee had leisure only for occa-
sional geological observations in the vieinity of Washington, and these
mainly of transient exposures.

In 1890 he prepared an extended memoir on “ The Lafayette For-
mation ” for the report of the Director of the Survey." This memoir
relates mainly to the Southern States, but there are included brief
summaries of the characteristics of the several sedimentary forma-
tions which extend across the Coastal Plain region of Maryland, and a
review of the general geologic history of the province.

In 1888 Professor William B. Clark, of the Johns Hopkins Uni-
versity, was requested to prepare a report upon the Eocene formations
of the United States, and from that time forward devoted consider-
able attention to the Cretaceons and Tertiary deposits of Maryland
and Virginia,’

In June, 1889, Mr. N. H. Darton was assigned to work in the
Coastal Plain region in Maryland, Distriet of Columbia and Virginia.
He spent the next five years in almost continuous field work in this
portion of the province. The preliminary work was a reconnaissance
in a boat along the shores of the Potomae, St. Mary’s, Patuxent, South,
Severn, Patapsco and Sassafras rivers, and the head of Chesapeake
Bay, with Mr. . M. Smith as assistant. Then a detailed examination
was made of the Fast Washington quadrangle, which was mapped in
greater part. '

In the spring of 1890 considerable progress was made in mapping
the Coastal Plain formations in the Baltimore quadrangle, on which
the erystalline rocks had been mapped by Dr. G. H. Williams. In

! Twelfth Ann. Rept. U. S. Geol. Survey, 1891, pp. 347-521, pls. 32-41.
z Correlation Papers—FEocene. Bull. U. 8. Geol. Survey No. 83, 1891, pp.
43-48.
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the latter part of June a reconnaissance was made in portions of the
Eastern Shore of Maryland.

In December, 1890, Mr. Darton presented to the Geological
Society of America a résumé of the results of his observations in the
Coastal Plain region in a paper entitled  Mesozoic and Cenozoic
Formations of Eastern Virginia and Maryland.”’ In this paper therc
were defined the Pamunkey formation, of Eocene age, the Scvern
formation, comprising portions of the marine Cretaceous deposits, and
the Chesapeake formation, of Miocene age. An account was given
of the distribution and relations of these formations, and of the Poto-
mae, Appomattox (Lafayette) and Columbia formations.

In the spring of 1891 Mr. Darton completed mapping the sedi-
mentary formations of the Washington quadrangle, and during the
summer of that year there was issued by the survey a preliminary
edition of the sheet, with the geology of the crystalline rocks by Dr.
Williams. There was also prepared by Mr. Darton an account of
the sedimentary formations in the vicinity of Washington for the
“ Guide to Washington and its Scientific Institutions,” printed for
the Tifth Session of the International Congress of Geologists.

During 1891-92 Mr. Darton mapped in a preliminary way the
greater part of the Western Shore of Maryland embraced in the
Nomini, Patuxent and Patapsco quadrangles, together with a strip
extending along the eastern side of this area along Chesapeake Bay.

As a result of this work there was published in 1895 the Nomini
folio, No. 23, Geologic Atlas of the United States.

During the summer of 1891 Professor Clark was detailed to
work in the northern Atlantic Coastal Plain, embracing New Jersey,
Delaware and the Eastern Shore of Maryland, and began investiga-
tions upon the Cretaceous formations in the northern portion of the
distriet.

In February, 1892, as has been said, there was published for the
American Institute of Mining Engineers a guide-book to Baltimore,
to which Mr. Darton contributed a description of the geology of the
sedimentary rocks, and which was accompanied by a preliminary geo-

t Bull. Geol. Soc. America, vol. ii, pp. 431-450.
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logieal map, “ The Baltimore Sheet,” published by the United States
Geological Survey. This map, with somewhat extended area, was
republished later in 1892 by Johns ITopkins University as a « Geo-
logieal Map of Baltimore and Vieinity ” by G. H. Williams and N. II.
Darton.

In July, 1892, Mr. Darton made some progress in mapping the
sedimentary formations of the Gunpowder quadrangle. This trip
was followed by ten days’ field work on the Eastern Shore of Mary-
land, mainly for the purpose of investigating the relation of soils to
the peach yellows, the investigation being made at the request of the
United States Department of Agriculture.

During the spring and early summer of 1893 a number of trips
were made to Maryland for additional data for Geologic Atlas folios.
At this time the Magothy formation, whieh in a portion of eastern
Maryland lies between the Potomae formation and the marine Cre-
taceous sediments, was diseriminated. It was defined and deseribed
in a paper entitled “ The Magothy Formation of Northeastern Mary-
land.”?

In the following year some additional observations were made in the
Gunpowder district by Mr. Stanley-Brown.

In 1893-94 Mr. Darton made many observations about Washington
to obtain data for the Washington folio, and some trips were made
into eastern Maryland to obtain photographs to illustrate the final
report.

During the progress of the Coastal Plain work in previous years
much attention had been given to the collection of data regarding
underground water supplies, espeeially those available for deep wells.
In February, 1894, Mr. Darton presented to the American Institute
of Mining Engineers a short paper entitled “ Artesian Well Prospects
in Eastern Virginia, Maryland and Delaware.” *

In the following year many additional data of artesian and other
deep wells were eolleeted for Maryland and the other states of the
Atlantic Coastal Plain, which afforded the basis for a more claborate

' Am. Jour. Sci., 3d series, vol. xlv, 1893, pp. 407-419, including map.
#Trans. Am. Inst. Min. Eng., vol. xxiv, pp. 372-397, pls. 1-2.
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publication entitled ¢ Artesian Well Prospects in the Atlantie Coastal
Plain Region.”" The chapter on Maryland occupies pages 124-155,
with maps and sections.

In 1894-95 and 1895-96 Mr. Darton made occasional trips in Mary-
land, mainly for the purpose of obtaining final data for the Wash-
ington folio. Ile also differentiated the Pleistocene formations into
“ carlier Columbia” and “later Columbia,” and ascertaimed their
geologic history. Some of the results of this investigation were
set forth in “ An outline of the Cenozoic History of a Portion of the
Middle Atlantic Slope.”*

In 1896 a map showing the distribution of the Potomac formation
in Maryland and Virginia was prepared for Professor Fontaine’s
paper on the Potomae formation.’

During 1896 mueh work was done upon the Cretaceous formations
of Maryland and Delaware by Dr. Clark and his assistant, Dr. Bagg,
partly under the auspices of the United States Geological Survey and
partly under those of the Maryland Geological Survey.

Much attention has been given by the United States Geological
Survey to the paleobotany of the Potomac formation. Professor W.
M. Fontaine made extensive observations and collections in Virginia
in 1886 and 1887, and examined some localitics in its northern ex-
tension as far as Baltimore. Tossil plants were also obtained in Bal-
timore by Professor Ward in 1886 and forwarded to Professor Fon-
taine for study. The publications by Professor Fontaine are a mono-
graph on the “ Potomae or Younger Mesozoic Flora ”* and a bulletin
recently issued entitled * The Potomac Formation in Virginia.” "
Both of these publications relate in some measure to the Potomac
formation in its extension into Maryland.

The studies by Professor L. F. Ward of the Potomae formation
and its flora began in the summer of 1885 with a trip with Professors
McGee and Fontaine along the formation in Virginia and Maryland.

1 Bull. U. 8. Geol. Survey No. 138, 1896.

: Jour. of Geology, vol. ii, pp. 568-587.

s Bull. U. S. Geol. Survey No. 145, 1896, pl. 1.

“Mon. U. 8. Geol. Survey, vol. xv, 1889, 377 pp., 130 pls., 4°.
s Bull. U. S. Geol. Survey No. 145, 1896, 149 pp.
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In October, 1886, he visited Baltimore to observe outerops and collect
plants as above mentioned, and thence accompanied Professor McGee
on a trip to the head of Chesapeake Bay. On this trip plant collec-
tions were made in the Potomac and overlying marine Cretacecous. In
1886-87 Professor Ward prepared a paper on “The Geographieal
Distribntion of Fossil Plants,”* in which those from Maryland are
referred to.

In 1888 Professor Ward presented before the National Academy of
Sciences the “ Evidence of Fossil Plants as to the Age of the Potomac
Formation.” *

In 1888-89 Mr. ¥. H. Knowlton, under the direction of Professor
Ward, prepared a report on “ Fossil Wood and Lignite of the Poto-
> eollected at various points in the Distriet of Colum-
bia and adjacent portions of Maryland. This was published as a
Bulletin of the Survey,” and as a bricf preliminary report in the Amer-
ican Geologist.

mac I'ormation,’

At various times during the next two ycars Professor Ward made a
number of trips to localities in the Potomac formation area in Vir-
ginia and Maryland, and in November and December, 1891, accom-
panied by Mr. David White, collected Potomac fossil plants from the
Potomae formation cast of Washington. In the spring of 1892,
accompanied by Mr. White, he made an extensive examination of
many localities in the Potomae area of Maryland and northward.

In the latter part of 1893 Professor Ward, accompanicd by Pro-
fessor W. M. Fontaine, examined representative exposures about Wash-
ington, Baltimore and Fredericksburg, and on the banks of the Severn,
Potomac and Rappahannock rivers. In Mareh, 1894, Professor Ward
made a short trip to examine the localities at which many eyeadean
remains had been discovered by Mr. Bibbins. An account of these
remains was published in a paper entitled ‘ Reeent Diseoveries of
Cycadean Trunks in the Potomac Formation of Maryland.””*

! Eighth Ann. Rept. U. S. Geol. Survey, part ii, 1389, pp. 870-872.
* Am. Jour. Sci., 3d series, vol. 36, pp. 119-131.
*Bull. U. S. Geol. Survey No. 56, 1889, 72 pp., 7 pls.
* Am. Geologist, vol. iii, 1889, pp. 99-106.
Bull. Torrey Bot. Club, vol. xxi, 1894, pp. 291-299,
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The extended studies which Professor Ward had made of the
Potomae formation during the past few years had thrown much light
on the stratigraphy and fauna of the formation. In order to present
these results, Professor Ward prepared a paper entitled ¢ The Potomae
Formation ”” for the report of the United States Geological Survey
for 1893-94."

This was followed by a paper entitled “ Some Analogies in the
Lower Cretaceous of Europe and North America,” prepared for the
report of the same survey for 1894-95.° In this paper Professor Ward
compares the Potomac formation of Maryland and its extension with
European Lower Cretaeeous formations. He figures the cycads found
in Maryland.

Some attention has been given by the survey to the eollection of
fossil bones from the Potomac formation.

In 1886-87 Mr. J. B. Hatcher, working under the direction of
Professor O. C. Marsh, examined the clays in the iron mines near
Beltsville, Maryland, and found a number of vertebrate remains and
Sequoia cones. These remains were described by Professor Marsh
in a paper entitled ““ Notice of a New Genus of Sauropoda and other
New Dinosaurs from the Potomae Formation.””’

In October, November and December, 1887, Mr. Hatcher, under
the direction of Professor Marsh, made a further examination of the
Potomac formation between Washington and Baltimore and obtained
some additional vertebrate remains.

The stratigraphy and paleontology of the Eoeene deposits of Mary-
land and Virginia were very fully investigated by Professor Clark
during the years 1888-92 for his memoir on “ The Eocene Deposits
in the Middle Atlantic Slope in Delaware, Maryland and Virginia,”"
which appeared in 1896.

Numerous short trips have been made by members of the survey
to collect molluscan remains from the marine Cretaceous, Pamunkey

! Fifteenth Ann. Rept. U. S. Geol. Survey, 1893, pp. 307-397, pls. 2-1.

* Sixteenth Annual Rept. U. S. Geol. Survey, 1896, pp. 463-542, pls. 97-107.
* Am. Jour. Sci., 3d series, vol. 35, 1888, pp. 89-04.

*Bull. U. S. Geol. Survey No. 141, 1896, 167 pp., 40 pls.
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and Chesapeake formations in Maryland. Tertiary fossils were col-
leeted for Dr. Dall by Messrs. Harris and Burns in May, 1891, from
near Kaston, Maryland, and in May and June, 1892, Mr. Burns was
sent to the Calvert Cliffs, Maryland, to obtain fossils for Dr. Dall.
Mr. Gilbert D. Harris, who aceompanied Mr. Burns, made observa-
tions on the Tertiary formatious in these e‘liﬂs, which led to his paper
on “The Tertiary Geology of Calvert Cliffs, Maryland.”*

In 1891-92 Messrs. Dall and Harris, in reviewing the literature and
knowledge of the Neocene in the United States, in “ Correlation
Papers, Neoeene,” wrote a short echapter on the Neocene of Maryland.

Mr. G. D. Harris colleeted from some of the Eoeene localities in
Maryland and Virginia and arrived at eonelusions in regard to the
position of the deposits, whieh are set forth in a paper “ On the
Geologieal Position of the Eoeene Deposits of Maryland and Vir-
ginia.”’

The marine Cretaceous formations in Maryland reeeived some study
from Professor C. A. White, who in May, 1888, made a trip through
eastern Maryland northward to examine the deposits. Probably these
observations had their influence in the preparation of the ehapter on
Maryland and the Distriet of Columbia, in Correlation Papers, Cre-
taeeous.*

In the latter part of 1891 Mr. T. W. Stanton and Mr. F. E. Willard
colleeted Cretaceous fossils in Prince George’s eounty, Maryland.

In May, 1891, there was a joint seientifie expedition into the tide-
water region of Maryland with representatives from Johns ITopkins
University, the Maryland Agrieultural College, and the United States
Geologieal Survey. The survey was represcuted by Messrs, W J
MeGee, N. H. Darton, G. D. Harris and David White. The party
traveled by boat along the Chesapeake Bay and the Patuxent and
Potomae rivers.

HYDROGRAPHIC WORK.

The hydrographie work of the United States Geological Survey in

' Am. Jour. Sci., 3d series, vol. 45, pp. 21-31.

*Bull. U. 8, Geol. Survey No. 84, 1892, pp. 49-35.

* Amer. Jour. Sci., 3d series, vol. xlvii, 1594, PP. 301-304.
‘Bull. U. S. Geol. Survey No. 82, 1891, pp. 88-90.
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Maryland began in 1891, when a study of the Potomae river was
eommenced, the investigations being earried on by Mr. Cyrus C. Babb,
under the direetion of Mr. F. H. Newell, the Chief Hydrographer of
the Survey. Observations of river height were first made at Chain
Bridge, abont 3 miles above the eity of Washington, and at later times
reconnaissanee and diseharge measurements were made on some of the
higher branehes in order to obtain data of run-off from the eatehment
areas of different character under similar elimmatie eonditions.

Later the matter was given more eareful attention and preparations
were made for a thorough series of measurements. A number of
stations were established along the line of the river, viz., at Point of
Roeks, Great Caeapon and Cumberland. Preparatory to this work
at each of these points, apparatus for registering the heights of the
water was established, and careful reeords have been kept since that
time.

Use has also been made of the daily record kept since 1878, by the
offieials of the Washington Aqueduet, of the height of the water flow-
ing over their dams at Great Falls.

Simultaneously with the gauge height records at Great Falls,
another reeord has been kept, viz., condition of water, as it is ealled,
or observations on the amount of matter earried in suspension in the
river.

Several stations npon other streams were established during the
year 1896 in eo-operation with the Marvland State Weather Serviee,
viz., at a point four miles northeast of Frederiek on the Monoecaecy
river, at Laurel on the Patuxent river, near Woodstoek on the Patapsco
river and at Rowlandsville on Oetararo ereek. Tt is planned to extend
this work in the near future.

STATISTICAL WORK.

An annual tabulation of the mineral resources of the United States
in whieh Maryland appears, was undertaken by the United States
Geologieal Survey in 1882, the first report by Albert Williams, Jr., be-
ing published in 1883. Sinee 1886 this work has been under the diree-
tion of Dr. David T. Day, who has published annual reports regarding
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the mineral resources of the country. In these reports Maryland’s
output of coal, brick and pottery clays, building stones, iron, flint,
diatomaceous earth, soapstone, slate, ete., has been described.

LIST OF PUBLISHED ATLAS SHEETS IN THE STATE OF MARYLAND.!

Inch TYear
Cont
Sheet Name. State.  Proportional, sty i e Surveyor, Sm?gey.
Annapolis ........ Md. 1: 62500 1 20 A. E. Murlin, 1890
A 3 5 {S. H. Bodfish 1887
Baltimore ..... o ais 1: 62500 1 20 1A. E. Murlin: 1890
Baltimore (a)...... [ 1: 62500 1 20 8. H. Bodfish, 1887
Brandywine ...... i 1: 62500 1 20 A, E. Murlin, 1890
Drum Point ...... [ 1: 62500 1 20 A. E. Murlin, 1890
3 . Md. & o . ) 1886
East Washington.. p.c. 1 62500 1 20 D. J. Howell, 1897
Ellicott .......... Md. 1: 62500 1 20 A. E. Murlin, 1890
3 Md & . . 1888
Frederick ........ Va. 1:125000 2 50 M. Hackett, 1889
| Mad. & L qo= . . 1887
Fredericksburg.... B 1:125000 2 50 D. C. Harrison, 1888
Gunpowder ...... Md. 1: 62500 1 20 A. E. Murlin, 1891
Md., Va. . .
Harpers Ferry .... & W,. Va, 1:125000 2 100 W. T. Griswold, 1884
Laurel..... 0000000 Md. 1: 62500 1 20 A. E. Murlin, 1890
Leonardtown .... [0 1: 62500 1 20 A. E. Murlin, 1890 -
Montross ........ Md. &Va, 1: 62500 1 20 A. E. Murlin, 1890
Mt. Vernon ...... Md, Va. 1. 195000 2 50 D.J. Howell, 1886
& D. C.
Nomini .......... Md. & Va. 1: 125000 2 20 A. E. Murlin, 1890
North Point ...... Md  1: 62500 1 20 A. E. Murlin, b |
Owensville........ a4 1: 62500 1 20 A. E. Murlin, 1890
Piney Point ...... |0 1: 62500 1 20 A. E. Murlin, 1890
o Md. & - { M. Hackett and
Piedmont ........ W. Va. 1:125000 2 100 \ R. H. Chapman, 1894
Point Lookout.... Md. 1: 62500 o[ 20 A. E. Murlin, 1890
Prince Frederick .. 00 1: 62500 il 20 A. E. Murlin, 1890
r . ” (S. H. Bodfish and 1887
Relay ............ 1: 62500 1 20 /L A. E. Murlin, 1890
Sharps fsland .... ¢  1: 62500 1 20 A. E. Murlin, 1o
L g Md., Va. . . E 1886
West Washington, &W. va, 1 62500 1 20 D. J. Howell, 1897
Wicomico ........ Mda. 1: 62500 1 20 A. E. Murlin, 1890

(a) Special map, including area between parallels 39° 10/ and 39° 25/ and meridians
76° 307 and 76° 45/,

1The Atlas Sheets can be obtained at the price of 5 cents a sheet by addressing The
State Qeologist, Baltimore, Md., or The Dircctor U. 8. Geological Survey, Washington, D. C.
The location of the Atlas Sheets is'shown upon the accompanying map.
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LIST OF UNPUBLISIIED ATLAS SHEETS IN THE STATE OF MARYLAND.!

Inch Coutour Year
Sheet Name. State. Proportional. St?(i\l. Interval. Surveyor. Su?gey.
(A. E. Murlin, 1891
Choptenk ........ Md.  1:125000 2 & ToeaRE e
. H. X
J. W. Thom,
Md. & S S H. 8. Wallace
Dover ...... o] bor” 1:125000 2 20 { 1. W. Thom. " 1896
Md., Del. . | " H. 8. Wallace
Elkton .......... Spac 1: 62500 1 20 {J‘ W. Thom. " 1896
D. J. Howell 1886
Patuxent ........ Md.  1:125000 2 20 { i 2L
A. E. Murlin, 1897
Patapsco ........ “ 1:125000 2 20 {Sx }é };Fudrfil?r}:’ ig,s)g
A, E. . g
A. E. Murlin, 1891
Tolchester........ & 1:125000 2 20 F. Sutton, 1895
J. W. Thom, i
- 1890
8t. Marys ........Md. & Va. 1:125000 2 20 A. E. Murlin, 1895

1 The surveys for these sheets have been completed and the maps will be published
at an early date. -

LIST OF PUBLISIHED GEOLOGIC FOLIOS IN TIIE STATE OF MARYLAND.?

. Inch Year
Cont:
Sheet Name, State.  Proportional. St‘.OM. ]‘f‘%r?,‘;’{. Surveyor. nl :\{ey.
Fredericksburg ..Md. & Va. 1: 125000 2 P (Fakedey 1890
. H. .
Md., Va. ., ., Bailey Willis 1890
Harpers Ferry ... & W’. Va, 1:125000 2 100 Arthar Keith’, 1891
Nomini ....... ...Md. &Va, 1:125000 2 20 ;I\}’ LMoGee, . 18w
. H. X
— B. Willis,
Piedmont ........ “V '\;a 1: 125000 '] 100 N. 1. Darton, 18904
Ve J.A. Tafr,

2 The Geologic Folios can be obtained at the price of 25 cents a folio by addressing
The State Geologist, Baltimore, Md., or The Director U. S. Geological Survey, Washington,
D. C. The location of the Folios is shown upon the accompanying map.

Orrratioxs oF THE UNITED STATEs CoasT AND GEODETIC SURVEY IN
MaryLAND.'

The following memoranda relative to the history of the United
States Coast and Geodetic Survey operations in the state of Maryland,
giving dates of triangulation, successive charts, ete., are herewith
presented.

* Prepared under the direction of the Superintendent of the U. 8. Coast
and Geodetic Survey.
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SURVEYS OF BALTIMORE AND VICINITY.

In the early years of the United States Coast and Geodetie Survey
a topographie survey of Baltimore and vieinity, incidental to that
of the state of Maryland, became a subject of interest. A letter of
Professor Hassler, the first Superintendent of the Coast Survey, date
of January 7, 1834, to the Secretary of the Treasury, remarks: “ Tt is
proper for me to get more information upon the views of the survey
of a map of the state of Maryland upon which Professor Ducatel had
corresponded with me last summer.” He writes under date of Janu-
ary 9: “In the course of last summer, Professor D. informed me
that he and Mr. Alexander had been appointed by the Legislature
of Maryland to make a topographical map of the state and its junetion
with the Coast Survey.”

In April, 1834, Professor Hassler, in another letter to the Seerctary
of the Treasury, writes: “ Upon your favor of the 9th, relative to the
junction of the survey of Maryland with the Coast Survey, authoriz-
ing me to make the proper arrangement to put the measure into execu-
tion, I shall make the appropriate agreement with Messrs. Ducatel and
Alexander, combine with them and then give you details npon the
plans agreed upon mutually.”

Three months later Mr. Hassler reports to the Sceretary the indefi-
nite postponement of the proposed work, the Maryland committec not
being ready to perform its part.

A period of ten years then elapses before any steps were taken for
surveys in Baltimore or the Patapsco river.

Professor Hassler had in the meantime been succeeded by Professor
A. D. Bache.

December 23, 1844, in report of Professor Bache, mention is made
of the beginning of the sccondary triangulation in the Patapsco river
under the direction of Assistant F. H. Gerdes. The triangulation in
the near vicinity of Baltimore was done by Assistant Ferguson, who
determined the positions ““ Rosanne,” five miles from the centre of the
city, near the old Frederick road, and “ Finley,” several miles farther
in a northeasterly direction.’ These points were important factors in

! Washington Monument was also determined during the same period.
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the several triangulations made in after years. Iydrographic work
had not yet been begun. Topographical surveys were in progress in-
charge of Assistant Geo. D. Wise, at the entrance of the Patapsco
river.

In his report of December, 1845, Professor Bache states:  Mate-
rials for a chart of the Patapsco river and Baltimore harbor will, it is
confidently expeeted, be ready for use this winter, and the chart will
at once be drawn and put in the hands of the engraver. The topo-
graphy has Deen executed by Assistants Gerdes, Hassler, Wise and
Cutts. Sheets Nos. 6 and 8 are completed, and on No. 9 considerable
progress made. No. 8 includes Baltimore City and adjacent country.”
Referring to sheet No. 8, Mr. Wisc remarks: “ Having found it im-
possible to reconcile the mcasured distance with printed plan of the
city (Poppleton’s map presumably), it was found necessary to make
a detailed survey, especially of the part ncar the water.”

During 1845 the hydrography of the Patapsco river and Baltimore
harbor was begun and completed. Topographical work was continued
in the same localities during this year and 1840. ‘

In 1847 engraving of the chart of the localities above named was
begun.

In 1848 magnetic observations were made at Fort McHenry.

Report of Professor Bache, December 27th, states: “ Map of Balti-
more harbor and Patapsco river still in hands of engravers.”

“ During the ycar a verification' of the topography of the city of
Baltimore was made by Assistant J. B. Gluck.”

Report of November 5th, 1851, mentions: “ Map of Baltimore
harbor, etc., still in hands of engravers.”

During 1853 Assistant H. L. Whiting was engaged in verification
of topography of the Patapsco shores.

1854, a re-survey of the Patapsco river entrance was made by request
of the Engineer Department, U. S. A.; no considerable changes were
developed. With this the record of field operations by the Coast
Survey in the vicinity of Baltimore, prior to the Civil War, closes.

In July, 1863, by request of the military authorities at Baltimore,

! These verifications were in reality re-surveys.
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a topographical survey of the ecity and its approaches was begun.
The triangulation, in charge of Sub-Assistant C. H. Boyd, based upon
such data as could be availed of or discovered (the primary and second-
ary points of the work of 1844), was extended over the area desig-
nated. The points determined by Assistant Boyd included the follow-
ing objects, whose identification at the present time is quite possible:
“ House of Refuge,” “ Mt. de Sales,” “ Druid Hill,” “ Greenmount
Cemetery,” “St. Johu’s,” “ Baltimore Cemetery,” ¢ Pious”
(Rives Hill), and “ Clifton.” The topography was begun at the same
time by Aid J. W. Donn. It was designated that the area of the
survey should be limited to a circuit of four miles, with the Battle
monument as the centre. The triangulation was completed during
the summer and the topography advanced to the south along the prin-
cipal roads. J. W. Donn was succceded by C. T. Iardella in this
work in October. C. M. Bache was also assigned to a part of the
survey in January, 1864. C. M. Bache advanced the work from
Jones’ Falls westward to a junction with the initial survey of J. W.
Donn, while C. T. Tardella proceeded castward of the Falls to Cross
Keys village. C. M. Bache finished his work in September, having
covered an area of 20.5 square miles. C. T. Iardella continued his
work until the middle of 1865, the last part of it upon the south side
of the Patapsco. The area surveyed was 30 square miles.
HyproGrRAPUIC SURVEY OF TUE BrANCuES oF THE LowEer Pararsco.
—During the early summer of 1869 the following branches of the
Patapsco river were surveyed by Assistant J. W. Donn: Curtis creck
and its branches, Stony creek and its branchcs, Rock creek, Bodkin

creek and its branches—all on the west side—and Bear creek and its

branches, North Point and Welshman’s ercek on the east side.
TriaxcuLaTION oF 1866.—This work, by Assistant F. P. Webber,
was carricd over the Patapsco river from the entrance at Seven-foot
Knoll to the city. Ome point, “ Washington Monument,” distant
from the river and within the city limits, was included in his scheme.
The points in his work were generally useful in harbor and river re-
surveys, and comprise the following, many of which entered into sue-
ceeding schemes: “ Monument,” “ Bayview Asylum,” “Fort Me-
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Henry flag-staff,” « Lazaretto,” “ Buchanan,” “ Fishing Point,” “ Sol-
lers’ Point,” * Hawkins’ Point,” “ Fort Carroll Light House,” *“ Spar-
rows’ Point,” “ Rock Point,” “ North Point ” (upper light), “ North
Point” (lower light), “Bodkin,” and * Seven-foot Kmnoll Light
House.”

SurvEY oF 1876.—The interest manifested by the municipality of
the city of Baltimore in regard to permanent improvements of the
harbor took form in May of this year. The Legislature of Maryland,
in its session of 1875-76, passed a special appropriation of $5000 for
the purpose of a proper topographical survey in furtherance of that
purpose. The bill provided for the co-operation of the Coast Survey
in the work, and requested the appointment by the President of a
Commission composed of the Chief of Engineers, the Superintendent
of the Coast Survey, and the U. S. Engineer in charge of harbor and
river improvements at Baltimore.

The Commission, appointed as requested, consisted of Major-Gen.
A. A. Humphreys, Dr. C. P. Patterson, and Major W. P. Craighill.
J. W. Donn, Assistant Coast Survey, was assigned to mnake all surveys
needful for the deliberations of the Commission in the establishment
of permanent harbor lines. These surveys were shown upon five
sheets of wharf, pier and shore lines, and the same number included
full hydrographic details.

For this special survey a careful triangulation was made during
July and August, 1876. In the course of this triangulation the fol-
lowing easily recognized points and discoverable with little trouble at
the present time were determined: “ Bayview Asylum,” “ Washing-
ton Monument,” ¢ Light Street Corner,” “Gail & Ax’s Cupola,”
“ Malt House,” ¢ Knabe’s Piano Factory,” ¢ Chase’s Whart,”
“ Bonded Warehouse,” “ Abbott’s Foundry,” “Mill Cupola,” ¢ Cen-
tral Cupola,” “ Green Cupola,” “ Elevator B,” * Lazaretto,” “ Iron
Foundry,” ¢ Parapet,” and “ Fort McHenry flag-staff.” Subsequently
the entire wharf-line was measured carefully with a steel tape as a
check and for comparison with the plane-table determinations. As
usual, the topographical work was done entirely upon the ground, the
only record being delineations upon the ficld sheets. Comparisons
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were frequently made with the measured lines of wharves, piers and
docks, and the agreement left nothing to be desired in point of
aceuracy.

In extending the survey along such parts of the shore as were not
occupied by wharves or piers, and which could not be clearly defined
otherwise, a leveling instrument was used to mark out the line of
mean high water. This plan was ascertained by the observation of a
series of day and night tides extending through two lunar months.
Tide stations were established at Henderson’s wharf (Fell’s Point),
Woodall’s ship yard (Loeust Point), Bollman’s wharf (Canton), and
at Winans’ doek in the Patapseo river. The series was reeorded at
the Fell’s Point gauge, and during intervals free from winds aud
abnormal tides, simultaneous observations were made to determine
differences of period of maximum of flood and ebb. These differences
were found to he less than 15 minutes, or practically inappreciable in
the limited tidal flow of the harbor, which the mean of one hundred
and fifteen tides show to be 1.16 feet, or .04 feet less than that
established for the station at Fort Carroll. The sounding of the
harbor was begun early in October and continued without Interruption
until that part of the area known as Spring Garden was closed by ice.

During the progress of hydrographic work the shores of the Patapsco
river on both sides were surveyed, seale 1:3600 (300 feet to the inch).
The space between the head of the basin and the lines of Canton was
mapped on the seale of 1:1800 (150 feet to the inch). The hydro-
graphie survey covered the entire area above the line of the Lazaretto
and Marine Hospital wharf, excepfing the main branch of the river
above the Long Bridge. The area of the basin and harbor to the
entrance at Fort McHenry was sounded and plotted on the scale of
the topographical shects that covered the same locality.

On June 1, 1877, the survey was resumed at Spring Garden and
in the Patapsco (main branch) between the drawbridge and Brooklyn,
west of the bridge.

The recorded details show that in the course of the survey 17,400
soundings were made and 1443 angles measured for determining the

position of the boat while sounding in midwater. The positions at
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ends of lines were determined by the plane-table. Principal lines of
soundings were run parallel to the meridian. Cross or eheck lines
interseeted them at right angles. Lines of levels were run between
the tide gauges at Henderson’s, Bollman’s and Woodall’s, bnt no appre-
eiable differences of plane were found. The same result was obtained
by simultaneous observation of tide at the several stations mentioned.

This, the most thorough and elaborate survey hitherto made in and
adjacent to the harbor of Baltimore, is represented by five topographie
and five hydrographie sheets.

Tn ‘Mareh, 1881, Mr. Charles Junken, United States Coast and
Geodetie Survey, made a re-survey of that part of the Patapseo lying
between Fort Carroll and the line of Marine Hospital Lazaretto.

Svrvey or 1886.—In June, 1886, at the request of Major N. H.
1latten, Engineer of the Harbor Board, the work of 187G was sup-
plemented by a verifieation of the triangulation and its adjustinent
o more reeent eomputations made by the Computing Division of the
Coast and Geodetie Survey Oflice of the triangulation of the Chesa-
peake Bay. The purpose of Major Hutton’s request, however, was
the tracing upon the ground of the Port Warden line established by
the Commission of 1876 and its econnection with the triangulatior in
sueh a way that its identification eould be seeured by reference to
established ground-marks. The Superintendent of the Coast and
Geodetie Survey assigned to this work Assistant O. IH. Tittmann.
Copies of the original plane-table sheets of the speeial snrvey of 1876
were in possession of the Harbor Board of Baltimore, and upon these
were laid down the Port Warden line of the harbor after due eon-
snltation with the engineer of the Board. TIn eonformity with the
snggestions of Major Hutton, Mr. Tittmann eonfined that part of his
work to traeing the pier-head lines around the harbor—the bulk-head
lines in eertain plaees only being marked.

The method pursued was to transfer the Port Warden line to the
original sheets. These sheets were then taken into the field, and in
general the points of defleetion of these lines were identified by means
of the plane-table. They were then referred by distanee measure-
ments and deflection angles to stones planted in the streets or side-
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walks of the city, except where no streets had been opened, as along
the middle branch of the Patapsco river, where the stones were sct
along the high-water line. These stones were connected with the
triangulation and their location accurately deseribed in the records.

As a base for the needful triangulation, Assistant Tittmann adopted
the same line, Bayview monument, that had been used in 1876, and
as the progress of the ineasurements between the reference stones in
the streets disclosed a want of accord between the distances determined
by these measurements and those deduced from the triangulation, it
was deemed advisable to strengthen and check the triangulation by
connecting it with some of the primary stations. Finally, however,
on account of the difficulties of recovering the stations proposed and
the expense attending their occupation, it was decided to obtain the
desired eheck by the measurement of a base line and its introduction
into the triangulation. A site about a mile in length having been
selected on Fort Avenue, the measurements were made with the four-
metre contact slide case apparatus and a corrcetion found and applied
to the previously accepted distance, Bayview monument. One hun-
dred and seven geographical positions were determined, of which ali
but cleven were new.

In the scheme of triangulation carried out by Assistant Tittmann,
many points of the work of 1876 were included. Of the one hun-
dred and eleven geographical positions determined, nearly all can be
identified and made available for future surveys. The prominent new
posttions added to the previous lists are: ¢ Grace Methodist Church
Spire,” “ 8t. James’ Church Spire,” ¢ Johns Hopkins Iospital,”
“City Hall,” “Holy Cross Church Spire,” and the *“ Canton Ele-
vator.”

At the end of March, 1887, Major Hutton appled for the assign-
ment of an officer of the survey to execute certain work supplementary
to that accomplished by Assistant Tittmann, aud Sub-Assistant W. I.
Vinal was assigned for that purpose. In connection with the sound-
ings made, some miscellaneous mneasurements of streets and wharves

along the water front were included in his work.
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SurvEY oF Searrows’ Pornt, 1891.—In May, 1891, a elosely de-
tailed topographieal survey of the loeality of the works of the Mary-
land Steel Company at Sparrows’ Point, Patapseo river, and the hydro-
graphie survey of its water-front to the Baltimore ship ehaunel, aud
Bear creek to the railroad bridge, were made by Assistant J. W. Donn.

SURVEYS OF OTHER PORTIONS OF MARYLAND AND ADJACENT TERRITORY.

The following report shows in a partly tabulated form the work of
the Coast Survey in other portions of the state of Maryland and the
Distriet of Colnmbia between the vears 1832 and 1896.

TriaxovLATION.—In 1844-45-46 the primary triangulation was
earried aeross from the Delaware Bay to the head of the Chesapeake
and down to the Xent island base-line, established during this period
by Assistant Edward Blunt and James Ferguson. In the latter year
the work was extended to the Distriet of Columbia, and in 1847 had
reaehed Point No Point and Hooper’s island. In 1848 the entranee
of the Potomac river was ineluded in the lines.

The seeondary triangulation progressed with the primary, but in-
cidental to topographic work was continued over the Chesapeake and
its Maryland tributaries during the entire period closing with 1870.

Primary triangulation was begun in 1864-65 by Assistant J. A.
Sullivan, in western Maryland, as a part of the trans-continental
scheme.  Afterward this was continued by Assistaut C. O. Boutelle.
At the present time the stations Maryland Ieights and Sugar Loaf
Mountains are comnected with the work of Chesapeake Bay aund the
work passing over western Virginia. The position of Rockville, Md.,
has also been determined as described by Assistant Edwin Smith, in
Bulletin No. 25.

The map shows the primary and seeondary triangulation; the ter-
tiary work eannot well be put on, owing to the great detail, the number
of lines would be eonfusing.

The geographie positions in Maryland, determined by the United
States Coast and Geodctic Survey up to the end of 1896 number 1173.

Base-lines were measured at Kent island (primary), 1844; at Sine-

puxent Beach (secondary), 1853; at Port Tobaceo (tertiary), 1862;
at Baltimore (secondary), 1886 and (tertiary) 1894.
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AsTtroxoMY.—Stations were established and observations made in
1844-45-46-47 at the following primary points: Osborne’s river (head
of Bush river), Taylor (near Severn river), Marriott (near West river),
S. Base (Kent island), Poole’s island.

Astronomie latitudes were determined at the trigonometric stations:
Marriott, 1846 and 1849; Taylor and Poole’s island, 1847; Soper,
Hill and Webb, 1850; Cumberland, 1864; Prineipio, 1866; Maryland
Heights, 1870; Calvert, 1871; Sugar Loaf Mountain, 1879; Roek-
ville, 1892.

Astronomie longitude was determined telegraphieally at Cumber-
land, 1864. To this might be added Washington, D. C.

Astronomieal azimuths were measured at Marriott, 1849; Soper,
Hill and Webb, 1850; Davis, 1853; Prineipio, 1866; Maryland
Heights, 1870; Calvert, 1871; Sugar Loaf Mountain, 1879.

Hyrsomerry.—Elevations above half-tide or mean level of the
oeean were determined by zenith distances at various times at stations
Taylor, Linsted, Webb, Mafriott, Agrieultural College, Hill, Blair’s
House, Soper, Stabler, Sugar Loaf Mountain and Maryland Ileights.

A line of spirit levels was earried from Washington, D. C., to
Annapolis in 1875, published as Appendix No. 15, Report for 1889,
The line of spirit levels from Sandy Hook, N. J., to St. Louis enters
Maryland near Hagerstown and leaves it near Oakland, 1878, pub-
lished as Appendix No. 11, Report for 1882. A third line of spirit
levels was run from Hagerstown to the Distriet of Columbia, 1883,
published as Appendix No. 4, Report for 1896.

Gravrry.—The stations where pendulum observations were made
for relative gravity and, consequently, also roughly (at present) for
absolute measure, are Baltimore, Johns Hopkins University, 1893, and
Deer Park, 1894.

Maexerics.—Between the years 1845 and 1897 there were oeenpied
22 different stations for the determination of the magnetie deelination,
dip and total intensity of the magnetie foree. Several of these stations
were oeeupied more than onee, see Appendix No. 11, Report for 1889,
and Appendix No. 6, Report for 1885, the latter for dip and intensity.

The secular variation of the magnetic force, in direction and inten-
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sity, has been studied for Baltimore and a number of surrounding
stations available for Maryland. Appendix No. 1, Report for 1895,
eovers the whole period from the discovery of the eountry to the pres-
cnt time. The latest isogonic chart for the United States is given
in Appendix No. 1, Report for 1896, and is for the epoch January,
1900. Isoelinie and isodynamic charts, the latter for the horizontal
component of the magnetie force and for the total intensity, have
likewise been eonstructed for the same advaneed epoeh.

Ixvesticatiox oF OvsTER-BEDS.—The investigations were eondueted
by Francis Wilson, U. 8. N., in Manokin river, Nanticoke river,
Wicomico river, Big Annemessex river, Fishing Bay, Kedge Strait,
Hooper Strait and Holland Strait. The objeet of this work was to
determine the extent of the oyster-beds and to study the habits of the
oyster, as will be seen in Appendix No. 11, Report for 1881. The
examination was eonducted between August 7, 1878, and October 15,
1878, in the Coast Survey schooner “ Palinurus.”

Hyprocraruy.—The work was executed by both eivilians and
naval officers, and inclndes the ocean shore as well as Chesapeake Bay
and the rivers tributary to it. The area covered by this hydrography
is about 2600 square miles. The number of miles of shore line is
approximately 2800.

In conneetion with the hydrography, tidal observations were made
at 113 stations, varying from two days to several months in duration,

depending upon the needs of the hydrographic party.

TOPOGRAPHICAL SHEETS WITHIN BOUNDARIES OF THE STATE OF
MARYLAND.

O~ Fine 1y THE ARCuIves oF THE U. 8. COAST AND GEODETIC SURVEY, GEOGRAPH-
ICALLY ARRANGED, GIVING NUMBER OF SHEET, LOCALITY OF SURVEY, SCALE,
TOPOGRAPHER AND DATE.

Atlantic Coast.

Register
No. Locality. Scale. Topographer. Date.
299  TFrom Salt Pond Beach Signal
to Dromedary Signat...... 1-20000 G. D. Wise, 1850
263 From Beach House to South 1-20000 G. D. Wise, 1849
Birch....oovvvueennnnnnnn o L. A. Sengteller, 1877

264 From head of Assateague Bay
to Popes Istand Beach.. ... 1-20000 G. D. Wise, 1850
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Register

No.
311

522

763

524

704

8900
890¢

Register

265

266

267
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Locality.
From Popes Island Beach to
Green River Inlet.........
From Chincoteague Inlet to
Lonesome Hill............
Assateague Island and vicin-
Lo 066066000000 0a e e
From Chincoteague Inlet to
Lonesome Hill............
Chincoteague Bay aud Inlet
and part of Chincoteague
Teland .. ...... ..o ..
Map of boundary line.......
Pocomoke River aud part of
boundary line............

Scale.

1-20000

1-20000

1-20000

1-20000

1-20000

1-20000

1-20000

§
{

G.

Topographer.

D. Wise,

G. D. Wise,

C.

G.

N.
G.

dJ.
C.

C.

Ferguson,

D. Wise,

8. Finney,
D. Wise,

L. Tilghman,
T. Tardella,

T. Tardella,

Chesapeake Bay, Eastern Shore.

Locality.

Pocomoke Sound, from Deep
Creek to Pocomoke River..

From Little Fox Island to
Big Annemessex River.,...

Deals Island to Big Annemes-
sex River................

Bloodsworth and South Marsh
Island

Head of Tangier Sound, in-
cluding Wicomico River ..

Pocomoke Sound, vicinity of
Apes Hole Creek..........

Mouth of Honga River and
Hooper Straits, .

Nauticoke River, from (,hap-
ters Point to Vxenna

Fishing Bay and part of Nan-
ticokeRiver..............

Tar Bay and upper part of
Honga River..............

Meckins Neck, Chesapeake
Bay . .

From Cooks Pomt to Meek-
ins Neck, including Little
Choptank River..........

SharpsIsland ..............

Choptank River, Cooks Point
to Hambrook Point.......

Choptank River, from Ham-
brook Point to Cabin Creek,

Choptank River, from Cabin
Creek to Wings Landing ..

Scale.

1-20000

1-20000

1-20000

1-20000

1-20000

1-20000

1-20000
1-20000

1-20000

1-20000

1-20000

1-20000

1-20000

1-20000

1-20000
1-20000

1-20000

r—,

P U

e e

P

WL WL QOB N

<

Y

=

G.
. D, Wise,

HE s

Topographer.

. Seib,
. Seib,

A. Wainwright,

. Junken,

. Seib,
. A. Wainwright,

Seib,

. D. Cntts,

. Seib,

. Seib,

. A. Wainwright,

. D. Cutts,
. Seib,

Seib,

. A. Wainwright,
. Seib,

A. Wainwright,

. D. Cutts,
. Seib,

. L. Whiting,

D. Wise,

. D. Cutts,

Seib,
. D. Cutts,
. D. Cutts,
Seib,

Date.

1850

1849

1859

1849

1857

1860

1860

Date.
1851
1849

1851
1872

1849

1849
1872

1849

1849

1851
1848

1849

1849

1848

1854

1847

1848

1847
1848

1848
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No.

224

212
279

469

788

186

170

169

Register
No.

458
257

256
2107
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Locality.

Vicinity of Wye Island, St.
Miehaels River, and Tred
AvonCreek ..............

From Wades Point to Tilgh-
mans [sland, including Pop-
lar Jsland......cooevvenns

Chester River, Eastern Bay,
Wye, and 8t. Miehaels Riv-
ers, and Broad Creek......

Eastern shore of Kent Island
and Coxes Creek..........

Western shore of Kent Island
from ILose Point to Kent
Point, and location of base
Hne...........covvvin e

Chester River, from its mouth
to Piney Point. ...........

Mouth of Chester River......

Mouth of Chester River......

From Swan Creek to Eastern
Neck Inlet........ 055 0 .

Chester River, from Piney
Point north..............

Mouth of Chester River......

From Worton Point to Swan
Point, ineluding Pools
Island..........ccooevnts

Chesapeake Bay, from Bush
River to Turkey Point....

Sassafras River, from Lloyds
Creek to Swans Creek.....

Sassafras River, vicinity of
Lloyds Creek and Sassafras
(@TE@I] . . e e o ¥ o oisls o onolel ool s

South shore of Elk River,
from Pond Creek to Cabin
JohnsCreek..............

Elk River, Bohemia River, and
Baek Creek..............

From Ash Signal to Riggs
Hil}, ineluding head of Elk
River (interior)...........

From Wilmington to Mary-
land boundary (interior)...

Seale.

1-20000

1-20000

1-20000

1-20000

1-10000
1-20000
1-10000
1-10000
1-20000
1-20000
1-10000
1-20000
1-20000

1-20000

1-20000

1-20000
1-20000

1-20000

1-20000

Topographer.

R. D. Cutts,

G. D. Wise,

R. D. Cutts,

R. D. Cutts,

. L. Whiting,

. Neilson,
. Flemer,
. Flemer,

Sk
g =0

. Cutts,

G
B

. Neilson,
. Flemer,

R. D. Cutts,
G. D. Wise,

J. J. 8. Hassler,
H. L. Whiting,

H. Adams,

J. J. 8. Hassler,
H. L. Whiting,

T. W. Werner,

T. W. Werner,

Chesapeake Bay, Western Shore.

Locality.
Mouth of Potomac.......

From Cedar Point to Point
onPolnt .......oviiin.

Mouth of Patuxent River....
Hog Island, Patuxent River..

Seale.
1-20000

1-20000

1-20000
1-500

Topographer.
R. D. Cutts,

R. D. Cutts,
J. Seib,

R. D. Cutts,
J. W. Donn,
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Date,

1847

1846-7

1847

1847

1844

1846
1896
1896

1846
1846
1896
1845
1845

1846

1854

1860

1845
1855

1843

1843

Date.
1849

1856
1848

1848
1893
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Register
No.

812

813

814

281

280

198

1861
1857
176
178
1860
2282
177
195

179
221

220

436

214
450
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Locality.

Patuxent River, from St.
Leonards Creek to Battle
Creek .........ooiiinenn..

Patuxent River, from Battle
Creek to Swansons Creck. .

Patuxent River, from Swan-
sons Creek to Black Swamp
Creek .....coovinnennaa..

Patuxent River, vicinity of
Lower Marlboro..........

Cove Point, western shore of
Chesapeake...............

From Parkers Creek to Cove

From Saunders Point to Hol-
land Point, including West
River and Herring Bay....

South River................
Vicinity of South River.... ..

From Sandy Point to Thomas
Point, including Mouth of
Severn River..............

Bay Ridge, Tolly Point .....
Severn River, from Tolly
Point to County Bridge.. ..
Severn River, and from Hask-
etts Point to Tolly Point,
Severn River, Iower part....
Naval Academy and Cemetery
Naval Academy grounds.....
Severn River, upper part....
From Sandy Point to Bodkin
Point..................L.
Magothy River..............
Patapsco River (original
WOPK) B YR . o . e .- . . o
Patapseo River, cast side
(duplicate)...............
South shore of Patapsco
River, from Gibsons Island
to 8Smiths Cove...........
Western shore of Patapsco
River, from Bodkin Point
toFerry Point............

Patapsco Neck, from Bear
Creek to North Poinut......
Back River.................
From Back River to Middle
River, including Harts, Mil-
lers, and Pools Islands....

Scale.

1-10000

1-10000

1-10000
1-10000
1-20000
2-20000
1-20000

1-20000
1-20000

1-20000

1-10000
1-5000

1-10000

1-10000
1-10000

1-5000
1-10000
1-10000

1-10000
1-10000

1-20000
1-20000

1-20000

1-10000

1-20000
1-20000

1-20000

.

—

1

-

&

==

g

H.

H.

@IS et

D
. B. Gliick,
L

Topographer,

. Adams,

Adams,

Adams,

. Adams,
. Seib,
. J. 8. Hassler,

. J. S. Hassler,

D. Cutts,
D. Wise,
D. Wise,

. L. Whiting,

. H. Gerdes,
. W. Donn,

W. Donn,

H. Gerdes,
D. Wise,
W. Donn,
W. Donn,
D. Wise,

H. Gerdes,
H. Gerdes,

. D. Wise,

. Wise,

. Whiting,

. H. Gerdes,

. L. Whiting,
. D. Wise,

L. Whiting,

Date.

1860

1860

1846
1847

1847
1855

1844

1888

1888

1844
1844
1888-9
1895-6
1844

1844
1845

1847

1845-6

1851
1855

1844

1853
1846-7

1854
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Register-

No.
401

219

216

R1%a

2032

983

1004

1441q

14410

1442

1443a

1443b

Locality.

North shore of Patapseo
River, from Colgate Creek
to Bear Creek ............

Eastern sliore of Patapseo
River, from North Point to
Colgate Creek............

Baltimore City and Harbor..

Duplicate of 217............

Steelton, Sparrows Polnt,
Patapseo River.. .

South shore Patapseo Rner,
Light Street Bridge to
Swan Creek..............

North shore of Patapseo
River, Lazaretto Light to
Bear Creek...............

Baltimore IMarbor (sheet No.
1) from Hendersons Wharf
to Pratt street ............

Baltimore Harbor (sheet No
2) from Fort ’\I(*Henr) to
Hendersons Whart .

Baltimore Ilarbor (sheet No.
3) Lazaretto Light to Balti-
more and Ohio ferry slip..

Baltimore Ilarbor (sheet No.
4) Lazaretto Light to Ferry
Polnt ...........coevvnne

Baltlmore ITarhor (sheet No.
5) Viecinity of Ferry Point
and Smiths Cove..........

Vieinity of Baltimore, west
L L

Vieinity of Baltimore, west
side .. ooiiiiiiii i

Vieinity of Baltimore, north-
west side..............000n

Vicinity of Baltimore, north-
eastside .................

The intervening country
between Bush River and
Baltimore ,...............

Bush, Gunpowder, and Middle
Riversisy. .apre. e oo,

Swan Creek to Bush River..

From Havre de Grace to Spes-
utie Narrows.............

Susquehanna River, incloding
Havre de Grace and Port
Deposit..................

Northeast River entranee,
Chesapeake Bay ..........

ITead of Northeast River,
Chesapeake Bay ..........

Chesapeake Bay, from Bush
River to Turkey Point . ...

Seale.

1-20000

1-20000
1-10000
1-10000

1-10000

1-10000

1-10000

1-1800

1-1800

1-1800

1-3600

1-3600

1-10000

1-10000

1-10000

1-10000

1-20000

1-20000
1-20000

1-10000

1-10000

1-10000

1-10000

1-20000

.
A.

Topographer.

L. Whiting,
Bosehke,

. D. Wise,
. D. Wise,
. D. Wise,

. W. Donn,

. T. Tardella,

. T. Tardella,

. W. Donn,

. W. Donn,

. W. Donn,

. W. Donn,

. M. Bache,
. F. Downer,
. P. Bogart,

. W. Donn,
. T. Iardella,
. M. Bache,

. T. Tardella,

. D. Cutts,

. D. Wise,

R. D. Cutts,

R. D. Cntts,

R.

G.

D. Cntts,

. J. 8. Hassler,

. J. 8. Hassler,

D. Wise,
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Date.

1849
1845
1845-0

1891

1865

1866

1876

1876

1876

1876
1875
1876
1877
1863
1865
1863

1864

1846

1846-7
1845-6

1845

1845
1844-5
1844-5

1845
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Chesapeake Bay, Potomac River.

Register
No. Locality. Seale. Topographer. Date.
776 St. Mary’s River............ 1-20000 II. Adams, 1858-9
804  St. Georges Island, St. Marys

1 GBI S88% 008 006 d JBBINEE 1-20000 H. Adams, 1859

1103  From St. Georges River to

Higgins Point, including

St. Clements Bay and Bre-

tons Bay...........einnn 1-20000 J. W. Donn, 1868
1581 Potomac River, from King-

copsico Point to Sandy

Point, including Blakistone

Islandl ... e, 1-20000 S. A. Wainwright, 1860
1105  Wicomico River and St. Cath-

erincs Sound and Island,

with the shore line to Swan

) 2(0) [0 I S O 1-20000 J. W. Donn, 1868
858 Potomac River, from Cob
Point to Swan Point...... 1-20000 C. Hosmer, 1862

859 Potomac River, from Swau

Point to Lower Cedar

I T80 0 0 008 o A0 030 A0 1-20000 J. Mechan, 1862
861 Potomac River, from Matom-

kin to Persimmon Point,

including Port Tobacco

Riweri e T . e . 000000 1-20000" H. L. Whiting, 1862
862 Potomac River, vicinity of
Nanjemoy Creek.......... 1-20000 J. Mechan, 1862

863 Potomac River, from Smiths
Point to Nanjemoy Creek, 1-20000 A. W. Longfellow, 1862

865 Potomac River, from Aquia

Creek, and Simniths Point
to Shipping Point ........ 1-20000 C. Hosmer, 1862

866  Potomac River, from Budds
Ferry to Indian Head .... 1-20000 A. W. Longfellow, 1862

5 Potomac River, from Indian

Head to Fox Ferry........ 1-20000 C. ITosmer, 1862
902  From Broad Creck to Oxen

Ore ek NNt 1-10000 A, M. Harrison, 1863
895  Vicinity of Rosiers Bluff.... 1-5000 A. M. Harrison, 1862
925  Soutlieast portion of District

of Columbia and adjacent

conntry ........cooen... 1-15000 J. W. Donn, 1863
910a¢ Potomac River, from Jones

Point to Little Falls 1-15000 { C. H. Boyd, 1863

Biridge o . 35, 0 . e e { J. Hergesheimer, 1874
9106 Site of United States naval

magazine, ncar Marbury 1-1200 J. Hergesheimer, 1874

b S0 171" PR o o

903 From Bladensburg to Lees-
boro, adjacent to District

of Columbia ............ 1-15000 C. Fergnson, 1863
1340  Potomac River, from George-
town to Little Falls ...... 1-2500 C. Jnnken, 1872

945  Tennallytown to Great Falls, 1-15000 J. W, Donn, 1864
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Register

No. Locality. Seale. Topographer.
{J. W. Donn,
{ C. Rockwell,
{J. W. Donn,

946 Tennallytown to Roekviile. . 1-15000

990 Potomac River, from Great
Falls to Rushville { McL. W, Thomson,
989  Potomac River, from Rush- 1-10000 {J. W. Donn,
ville to Youngs Ford .... | McL. W. Thomson,
Potomac River, from Youngs 1-10000 {J. W. Donn,
Ford to Whites Ferry .... { McL. W. Thomson,
Potomac River, from Whites
Ferry to Masons Island 1-10000 gMcL. W. Thomson,
Noc®R..ooiiiin e
Potoinac River, from east end
of Heters Island to Berlin,

1-10000

J. W. Donn,
McL. W. Thomson,

1-10000 {
;J. W. Dounn,

Potomac River, from Berlin

to IMarpers Ferry LS50008

II. L. Marindin,
McL. W. Thomson,
Potomac River, from Fort

Dunecan to High Knob .. .. 1-10000 J. W. Donn, 1865-6
Potomac River, from High

Knob to Shepherdstown .. 1-10000 J. W. Donn, 1866
Vieinity of Williamsport(mil- S { C. Hosmer, 1862

A 1-20000

itary survey) { J. Mechan,
Defenses of Washington .... 1-31680 e — 1863-4
Viecinity of Ilarpers Ferry,

Charlestown and Hagers-

1-10000 II. F. Walling, 1881

HYDROGRAPHIC SHEETS WITIIIN THE BOUNDARIES OF THE STATE
OF MARYLAND.

ON FILE 1N THE ARCIIVEs OF THE U. 8. CoAsT AND GEODETIC SURVEY, GEOGRAPII-
1CALLY ARRANGED, GIVING NUMBER OF SHEET, LOCALITY OF SURVEY, SCALE,
HYDROGRAPHER AND DATE.

Atlantic Coast.
Register
No. Locality. Seale. Hydvroyrapher.
Indian River Inlet to State
1-40000 8. P. Lee, U. 8. N,,
Ocean City to Siuepnxent
Bay 1-40000 8. P. Lee, U. 8. N,, 1849
North end Sinepuxent Bay to
north end Assateague Bay, 1-40000 8. P. Lee, U. 8. N,, 1848
Inside waters, Miller Creek
to Sinepuxent Bay 1-20000 D. B. Wainwright, 1887
Chincoteague Bay, upper 1-20000 {E. P, Lull, U. 8. N, 1880
part 1 { D. B. Wainwright, 1887
Chincoteague Bay, lower
1-20000 D. B. Wainwright, 1887
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Ohesapeake Bay, Eastern Shore.

Note.—Sheets checked thus ¢« *' are also contiguous to the Western Shore of
Chesapeake Bay.

Register
No. Locality. Scale. Hydrographer. Date.
515  Chesapeake Bay, east shore,
Poeomoke Sound ........ 1-40000 J. J. Almy, U. 8. N,, 1855

1004  Chesapeake Bay, east shore,

Poeomoke River, entrance

to Taylor................ 1-10000 W. W. Ilarding, 1869
1022a Chesapeake Bay, east shore, '

Poeomoke River, Taylors

to Leaning Pine.......... 1-5000 W. W. Harding, 1869
10220 Chesapeake Bay, east shore,

Poecomoke River, Leaning

Pine to llsleys House .... 1-5000 W. W. Harding, 1869
1023« Chesapeake Bay, east shore,

Pocomoke River, Ilsleys

House to Longs House. ... 1-5000 W. W. Ilarding, 1869
10230 Chesapeake Bay, east shore,

Poeomoke River, Longs

Honse to Douhle ........ 1-5000 W. W. Harding, 1869
1024¢ Chesapeake Bay, east shore,

Poeomoke River, Donhle

to Mattapony ............ 1-5000 W. W. Harding, 1869
10240 Chesapeake Bay, east shore,

Pocomoke River, Matta-

pony to Broad Creek...... 1-5000 W. W. Harding, 1869
1024¢ Chesapeake Bay, east shore,

Poeomoke River, Broad

Creek to Spow 1ill ...... 1-5000 W. W. Harding, 1869
557 Chesapeake Bay, east shore,

Tangier Sonnd, Watts

Island Light to Clay Island

Light .....ooiiviinai... 1-40000 J.J. Almy, U.S. N., 1856
1441a Chesapeake Bay, Oyster Beds,

Tangier Sound . g 1-40000 F. Winslow, U. 8. N., 1879
14415 Chesapeake Bay, Ovster Beds

Tangier Sonnd . . AN 1-40000 F. Winslow, U. 8. N., 1879
14472 Chesapeake Bay, 0\ ster Beds

Tangier Sound ............ 1-40000 F. Winslow, U. 8. N., 1878
14470 Chesapeake Bay, Oyster Beds,

Tangier Sound . o 1-40000 F. Winslow, U. 8 N., 1878

985  Chesapeake Bay, east sllore,
Little Annemessex River,
Crisfield Harhor.......... 1-10000 W. W. Ilarding, 1868-9

997  Chesapeake Bay, east sliore,

Tangier Sonnd, vicinity of

Smith, Goose and Fox

Islands................... 1-20000 W. W. Harding, 1869
*211  Chesapeake Bay, east shore,

sonth end Smith Island to

Billy Island,and west shore,

Smith Point to Point No
i 1-20000 8. P. Lee, U. 8. N, 1849




Register

No.
707

673

#3209

*199

201

1346a

13460

1346¢

202

1048

1049a

10490

1050a
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Locality.
Clhiesapeake Bay, cast shore,
Little Annemessex River,
Big Annemessex River,
Manokin River, Monie Bay,
Wicomico River, and Ellis
X8 55000 6068 00000000 oL 0
Chesapeake Bay, east shore,
Nanticoke River and Fish-
ing Bay....ooovoeiinennn.
Chesapeake Bay, east shore,
Billy Island to Meekins
Neck, and west shore, Point
No Point to Cove Point
Light....ooveiiiiiiitn
Cliesapeake Bay, east shore,
Meekins Neck to Tilghman
Island and Cove Point Light
to latitnde 38°40/........

Chesapeake Bay, east shore,
Little Choptank River or
Hudson River............

Chesapeake Bay, east shore,
Choptank River entrance. .

Chiesapeake Bay, east shore,
Choptank River and tribu-
taries, Jenkins, Seeretary,
and Cabin Creeks.........

Chesapeake Bay, east shore,
Little (lloptank River and
tributaries. .

Calvert Bay, Jerome (‘1(,ek
1R

Chesapeake Bay, cast shore,
Choptank Light to Wing
Landing, Tred Avon Creek
and tributaries. .

Chesapeake Bay, enst shore
Choptank River, W lng
Landing to Denton..

Chesapeake Bay, east sllore,
Tred Avon Creek and trib-
ntarfes: ... ... a0 o

Chesapeake Bay, east shore,
Ilarris, Porters, aud Broad
Creeks ....oovvivvinennnn,

Chesapeake Bay, east shore,

Tilghman JFsland to latl-
tude 38%° 54/ west shore,
latitude 38° 40/ to South
Rife@n: . SRttt tere e topaers
Chesapeake Bay, east shore,
Eastern Bay, Wye and
Mlles Rivers ............

Cliesapeake Bay, east shore,
Wye River and tributaries,

Scale.

1-20000

1-20000

1-20000

1-20000

1-20000

1-20000

1-10000

1-10000

1-10000

1-40000

1-10000

1-10000

1-10000

1-20000

1-20000

1-10000

Topographer.

W. T. Muse, U. 8. N,

™

P. Lee, U. 8. N,

S. P. Lee, U. 8. N,,

W. P. McArthur,
U. 8.

W. P. MeArthur,
U. 8.

W. P. MeArthur,
U. 8. N.

W. W. RNarding,
W. W. Harding,
W. W. Iarding,
R. Baele, U. 8. N,
W. W. Harding,
W. W. Marding,
W. W. Harding,
P. Lee, U. 8. N
‘ W. P. MecArthur,

J. 8. N,
? W. W. Harding,

W. W. RNarding,
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Date.

1858-9

1848

1848

1848

1848

1871

1871

1871

1848

1870

1870

1870

1846

1847
1870

1870
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Register

No.

Locality.

10506 Chesapcake Bay, east shore,

*167

174

1078

10260

175

*187

1072

*186

176

1071

St. Michael River and trib-
L R
Chesapcake Bay, east shore,
latitude 38° 54/ to latitude
89° 00/ west shore, Thomas
Point to Sandy River
Chesapeake Bay, east shore,
Chester River, entrance to
Chestertown ............
Cliesapcake Bay, east shore,
Chester River, Langford
GTESl. | o eleleTe Tl oL ¢ -

Chesapeake Bay, cast shore,
Chester River, Chestertown
to Possum Point ........

Chesapeake Bay, cast shore,
Chester shore, Morgan
Creek Bridge to head of
navigation ..............

Chesapeake Bay, east shore,
Possum Point to Crumpton,
Chesapeake Bay, east shore,
north end of Kent Island,
Fairlee Creek; west shore,
Sandy Point to Robbins
ROING oo o s S g

Chesapeake Bay, east slore,
Chester River mouth

Chesapeake Bay, east shore,
Fairlee Creek to Ilowell
Poiut; west shore, Robbins
Point to Old Womans Gut,

Chesapcake Bay, east shore,
Fairlee Chnrn, Stillpond,
and Lloyd Creeks ........

Chesapeake Bay, east shore,
Howell Point to Turkcey

Point; west shore, Old
Womaus Gut to Sandy
Point...............co..

Chesapcake Bay, east shore,
Sassafras River, Grove
Point to Wilsons Whart .

L
Chesapeake Bay, east shore,
Sassafras River, Wilsons
Wharf to head and tribu-
tary
Chesapeake Bay, east shore,
to Elk River, Turkey
Point, Elk Landing ......

Chesapeake Bay, east shore,
Bohemia River and Back

Scale.

1-10000

1-20000

1-20000

1-10000

1-5000

1-5000

1-5000

1-20000

1-20000

1-10000

1-10000

1-10000

1-20000

1-10000

1-10000

1-10000

Topographer.

W. W. Harding,

G. M. Bache, U. 8. N.,

W. P. McArthur,
. SN,

W. W. Harding,

W. W. Harding,

W. W. Harding,

W. W. Harding,

G. M. Bache, U. 8. N.

W. P. McArthur,
U. 8. N,

S. P. Lee, U. 8. N,

W. W. larding,

S. P. Lee, U. 8. N.,
W. P. McArthur,

U. 8. N,
W. W. Harding,

W. P. McArthur,
U. 8LNL,

W. P. McArthur,
U.8 N,

1844

1846

1870

1869

1845

1847

1846

1847

1870

1846

1846




Regrster
No.
*185
173
*898

*168

*326

Register
No.
1072

169

415

469

1007

1451

1448
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Locality.
Chesapeake Bay head, Turkey
Point to Havre de Grace...
Chesapeake Bay head, North-
cast River................

Chesapeake Bay head, Sus-
quehanna River, Spesutie
Island to Havre de Grace..

Chesapeake Bay head, Sus-
quehanna River, ITavre de
Grace Light to Silver Island

Chesapcake Bay head, Sus-
quehanna River, Ilavre de
Grace Light to Silver Island

Scale.

1-10000

1-10000

1-10000

1-10000

1-10000

Topographer,

8. P. Lee, U. 8. N,

W. P. MeArthur,
T

F.

U.

P. Webber,

8. N.,

W. P. McArthur,

W. P. McArthur,

U.

Chesapeake Bay, Western Shore.

Locality.
Chesapeake Bay, west shore,
Romney Creek............
Chesapeake Bay, west shore,
Gunpowder, Middle, and
Back Rivers..............

Chesapeake Bay, west shore,
Patapsco River and Balti-
more IHarbor.....oo.ovnnt

Chesapeake Bay, west shore,
Patapsco River, Sparrows
Point to Leading Point....

Chesapeake Bay, west shore,
Patapsco River entranee..

Chesapeake Bay, west shore,
. Patapseo River, Belvidere
Shoal and Swash Channel. .

Chesapeake Bay, west shore,
Patapsco River mouth.....

Chesapeake Bay, west shorve,
Patapsco River, Brewerton
Channel.........cc.o0eunen

Chesapeake Bay, west shore,
Patapsco River, Brewerton
Channel, lower part.......

Chesapcake Bay, west shore,
Patapsco River, Sparrows
Point and vieinity........

Chesapcake Bay, west shore,
Patapsco River, tributary
creeks ...... ... i

Chesapeake Bay, west shore,
Patapsco River, Lazaretto
Point to ITawkins Point...

Chesapeake Bay, west shore,
Baltimore Harbor, Hender-
son Wharf to head of basin,

Scale.

1-10000

1-20000

1-10000

1-10000

1-20000

1-20000

1-20000

1-10000

1-10000

1-10000

1-20000

1-10000

1-1800

W. W. Harding,

W. P. MeArthur,
U

B

. Wainwright,

ITydrographer.

. I1. McBlalr,

U.

S. N,

8.°N.,

S. N.,

. M. Bache, U. 8. N,

8. N.,

U. 8. N,

. Boschke,

. P. Webber,

o

. Webber,

P. Webber,

. W. Donn,

. W. Donn,

. dnnken,

. W. Donn,

Date.

1846

1846

1846

1846

Date.

1870

1846

1845

1852

1866

1866

1866

1891

1869

1880

18%6
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Register
No. Locality. Scale. Topographer. Date.
1449a Chesapeake Bay, west shore,
Baltimore Harbor, Fort
McHenry to Henderson
Wharf..........ooonuaL. 1-1800 J. W. Donn, 1876

1450a Chesapeake Bay, west shore,
Baltimore Harbor, Lazar-
etto Point to Ferry Point
Bridge................... 1-3600 J. W. Donn, 1876

14500 Chesapeake Bay, west shore,
Baltimore Iarbor, Ferry
Point Bridge to head of
Spring Garden............ 1-3600 J. W. Donn, 1877

164  Chesapeake Bay, west shore,

Magothy River............
1842  Chesapeake Bay, west shore,

Annapolis Harbor......... 1-10000 M. L. Wood, 1888
1077a Chesapeake Bay, west shore,

Severn and South Rivers,

tribntaries................ 1-10000 W. W. Harding, 1870
10770 Chesapeake Bay, west shore,

Severn River above Ronnd

Bay ..o, 1-10000 W. W. Harding, 1870

210 Chesapeake Bay, west shore,

Patuxent River month to

Setterly Point............ 1-20000 8. P, Lee, U. 8. N., 1848
641  Chesapeake Bay, west shore,

Patuxent River, Setterly

Point to God Point........ 1-20000 W. T. Muse, U. 8. N., 1857
704  Chesapeake Bay, west shore,

Patuxent River, Holland

Point to Jones Point...... 1-20000 W. T. Mnse, U. 8. N., 1859

1-10000 G. M. Bache, U. 8. N., 1845

Chesapeake Bay, Potomac River.
Register

No. Loeality. Seale. Hydrographer. Date.
701  Chesapeake Bay, Potomae

River, Cornfield Point to

Piney Point.............. 1-20000 W. T. Muse, U. 8. N., 1859-60
640  Chesapeake Bay, Potomae

River, 8t. Marys River,

Cornfield Point to St. Marys

City.ooovvviiiiinnnnena., 1-21408 W. T. Muse. U. 8. N., 1857
695  Chesapeake Bay, Potomae

River, 8t. Marys River,

Kit Point to head of navi-

gation.................... 1-20000 W. T. Mnse, U. 8. N., 1859
793  Chesapeake Bay, Potomae

River, Piney Point to Blak-

istone Island.... ......... 1-20000 W. T. Mnse, U. 8. N., 1860
827  Chesapeake Bay, Potomac

River, Blakistone Island to

Cobb Point........ ...... 1-20000 T. 8. Phelps, U. 8. N., 1862
969  Potomae River, Wicomico

River, Saint Clements and

Bretons Bays and Saint

Georges River............

=55 {w. T. Muse, U. 8. N., 1860

J. W. Donn, 1868
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Register
No. Locality. Seale. Topographer. Date.
T Chesapeake Bay, Potomac
River, Cobb Point to
Mathias Point............ 1-20000 T. 8. Phelps, U. 8. N, 1862

738  Chesapeake Bay, Potomac

River, Lower Cedar Point

and Mathias Point........ 1-10000 W. R. Paimer, U. 8. A., 1861
813  Chesapeake Bay, Potomae :

River, Mathias Point to

Matomkin Point and Port

Tobaeeo River............ 1-20000 E. 8. Pheips, U. 8. N., 1862
812 Chesapeake Bay, Potomac

River, Matomkin Point to

Shipping Point............ 1-20000 E. 8. Phelps, U. 8. N., 1862
814 Chesapeake Bay, Potomac A

River, Shipping Point to

Haijowing Point ........ 1-20000 E. 8. Phelps, U, 8. N., 1862-3
815 Chesapeake Bay, Potomac

River, Hallowing Point to

Fort Washington ........ 1-20000 E. 8. Phelps, U. 8. N., 1863
816 Chesapeake Bay, Potomac

River, Fort Washington to

Alexandria .............. 1-10000 E. 8. Phelps, U. 8. N., 1863

766  Chesapeake Bay, Potomac
River,Alexandria to Hunter
Boing . 3. . B 1-10000 C. P. Patterson, 1862

864 Chesapeake Bay, Potomac
River, Anacostia River,
Bennings Bridge, to Biad-
ensburg ....oi.oiiiiin 1-5000 A. Balbach, 1865

1367a Chesapeake Bay and estu-
aries, densities of waters.. 1-80000 F. Collins, U. 8. N, 1877

13670 Chesapeake Bay and estu-
aries, densities of waters. . 1-80000 F. Collins, U. 8. N, 1877

1367¢ Chesapeake Bay and estu-
aries, deusities of waters.. 1-80000 F. Collins, U. 8. N., 1877

1319  Boundary iine between Mary-
land and Virginia (not a

hydrographie sheet) ...... 1-80000 LA LA

U. 8. Engineers.
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LIST OF CIIARTS IN THE STATE OF MARYLAND.!

SCALE. Date
Cat TITLE STATE. | & Tl ¥ i S
1 . .| 2 _ [Ine of
No. E_f; 1:{33:{ 0% |} Bozder, last
+ ISt. M. Edlition
128 | Isle of Wight to Chinco- 1866
teague Inlet .......... Md &Va. F 3o (0.79 30/7x88/7 {1‘8‘)0
133 | Chesapeake Bay,Pocomoke | 186"
Sd. to Potomae R ...... “ “ | B g5%os [0.79 25 x88 -g e
134 | Chesapeake Bay, Potomac 1863
R. to Choptank R ...... | Maryland F | ot [0.791 29 x38 -g 1596/
135 (‘hes1peal\eBa),Choptanl\ 1863
R. to Magothy R. ...... « O F | gulses |0.79) 29 x8s {1&;;
136 | Chesapeake Bay, Magothy | l 1%3
R. to Iead of Bay . ..... « F| golses |0.79 29 x38 {
388 | Mouth of Chester River .. [ F 75000 [1.58 14 x17 1849,
1
384 | Baltimore Harbor and ap-
proaches with sub-charts
| of the Basin and Spar-
rows Point on seale 1882
’ otupell |. Yoy Bl 0. « | F | yodeg | 158 97 x89 {18‘)5\
885 | Annapolis Harbor........ t L 1oY%os | 6-34 30 x82 1889
386|Pt cent R. (lowe ‘ “ F ) 06 19 x22 1859!
atuxent R. (lower part).. soooo | 1-06] x33 1850,
387 | Patuxent R., Pt. Jndith ( 1860|
to Nottingham ........ | “ F| so%0s (21119 x22 | 1881
383 | Potomae R., Entranee to | | 1868
IRPAney R i . Md &Y ¥ 5% | 1.06 28 x30 { 1877
389 | Potomac R., Pincy Pt. to | 1868
Lower CedarPt........ [ “ | F yokop |1.06 23 xR0 { 1875’
390 | Potomae R., Lower Cedar | 1862
Pt. to Indian lead w0 F o gpkgg [1.06 28 x29 {1%3
391 | Potomac R., from Indian 1862
ITead to Georgetown....| ¢ “ N F o g% [1.5828 x39 5( 1396
3762 Delaware and Chesapeake 51“53‘
Bays ....o.oiiiiiiiat F i odoos|0-16/26 x34 ”15',,;,

Price.

£0.50

.50

.50

.50

.50

25

.40

.40

.40

.40

.50

*Very few of the topographic and hydrographic field sheets are published,
but the data which they contain are combined so as to form Charts on differ-
ent scales, These Charts can be obtained at the prices given by addressing
The State Geologist, Baltimore, Md., or The Superintendent U.
Geodetic Survey, Washington, D. C., or from local agents.
Charts is shown upon the accompanying map.

2 This Chart jncludes the area covered by all of the others.

8. Coast and

The position of the
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OUTLINE OF PRESENT KNOWLEDGE OF
THE PHYSICAL FEATURES OF MARYLAND,

EMBRACING AN ACCOUNT OF THE

PHYSIOGRAPHY, GEOLOGY AND MINERAL
RESOURCES.

The present account of the physical features and natural resources
of Maryland should be regarded solely in the light of a preliminary
statement. 'While certain parts of the state have in later years re-
ceived detailed investigation, there are many portions which are as
yet but imperfectly known and some which have never been examined
at all. Still, on the basis of this somewhat unequal knowledge, it
scems desirable to prepare a brief general account at the present time,
a more detailed treatment being accorded to each subject as investiga-
tion proceeds.

In the succeeding chapters the chief facts concerning the physical
features of Maryland will be considered, but in order that this infor-
mation may be placed in proper setting, a few preliminary remarks
regarding the geographical position and political divisions of the state
are necessary. Maryland is situated between the parallels of 37° 53’
and 39° 44’ north latitude, and the meridians of 75° 04/ and 79° 833’+
west longitude, the exact western boundary being yet undetermined.
Its boundaries are: Mason and Dixon’s line, scparating it from Penn-
sylvania on the north; the state of Delawarc and the Atlantic Ocean
on the east; on the south Virginia and West Virginia, separated by
a line drawn from the ocean to the western bank of the Potomac
river, and thence following the western bank of that river to its sourec;
and on the west, West Virginia, scparated by a line drawn due north
from this source to Mason and Dixon’s line. The gross area of the
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state is 12,210 square miles, of whieh 9860 square miles are land
surfaee; the included portions of Chesapeake Bay, 1203 square miles;
Chineoteague Bay on the Atlantic eoast, 93 square miles, and 1054
square miles of smaller estuaries and rivers.

Maryland is divided into twenty-three eounties, of which Garrett,
Allegany and Washington form the mountainous region known as
Western Maryland; Frederiek, Carroll, Baltimorve, Harford, Ceeil,
Howard and Montgomery the Piedmont area, whieh is also referred
to under the name of Northern-Central Maryland; Anne Arundel,
Prinee George’s, Calvert, Charles and St. Mary’s, eommonly ealled
Southern Maryland; and Kent, Queen Anne’s, Talbot, Caroline, Dor-
ehester, Wicomieo, Somerset and Worcester, known as Fastern Mary-
land. Of these twenty-three eounties there are but seven that do not
lie upon navigable waters.

The physieal features of a eountry to no ineonsiderable degree
determine the pursuits of its inhabitants, and these indireetly affeet
their soeial, political and finaneial welfare. The residents of
mountainous distriets have their peculiar oceupations, while those of
the low lands find their employment in other ways. In regions
bordering the sea or inland bodies of water still other means of liveli-
hood are sought by the people. The eharaeter of the soil and its
adaptability to particular erops beeome also important faetors, while
the underlying roeks, not only by their influenee upon the eonditions
of life already deseribed, but also by their inherent wealth in mineral
resourees, still further influence the well-being of the eommunity.
It becomes important, therefore, to know something of the physical
features of a eountry, or a state, if one would understand its past
history or indicate the lines of future prosperity.

When we come to examine the physical features of the state of
Maryland we find the greatest diversity in surface configuration and
mineral contents. From its eastern to its western borders may be
found a suecession of distriets suitable from their physieal surround-
ings for the most diverse employments. Maryland possesses portions
of all the eharaeteristie divisions of the eastern United States, and
there is no state in the country whieh has a greater variety in its
natural surroundings.
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In the succeeding pages the Physical Features of Maryland will be
considered under the three following headings, viz., Physiography,
Geology, and Mineral Resources.

PHYSIOGRAPHY.

The state of Maryland in its physiographic features is closely
related to the states which lie to the north and south of it. Tt is
part of the eastern border region which stretches from the Atlantic
coast-line to the crest of the Alleghanies and from its central situa-
tion affords, perhaps, the most characteristic section of this broad
belt. The country rises from the sca level at first gradually and then
more rapidly until it culminates in the high lands of the western
portion of the state. It has been divided throughout the middle
Atlantic slope into three physiographic areas known respectively as
the Coastal Plain, the Piedmont Plateau and the Appalachian Region.
Before taking up the more detailed description of the Maryland arca
a brief characterization of the three leading physiographic divisions
will be given.

The Coastal Plain as a continuous tract begins in New Jerscy on
the south shore of the Raritan Bay, where it has a width of from
fifteen to twenty miles, and extends thence southward, constantly
broadening, until in Georgia it reaches nearly one hundred and fifty
miles. North of New Jersey it is continued in the islands along the
New England coast (the largest being Long Island, Martha’s Vine-
yard and Nantucket) as well as in the narrow strip of main land
which forms the southeastern portion of the state of Massachusetts.
The Coastal Plain is characterized by broad, level stretches of slight
elevation, which are cut by the larger rivers that flow across the area
from the Piedmont Plateau, and the smaller streams that have their
sources within the low land itself. Most of the streams have slug-
gish currents and the drainage of the land is imperfect. Throngh-
out, the country is deeply indented with tidal estuaries and bays, the
heads of which commonly rcach quite to the border of the Piedmont
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Plateau, and often admit throughout their entire length of the
entrance of the largest ocean-going vessels. The deeper channels
are generally the continuation of the leading rivers, whieh suddenly
ehange in eharaeter as they enter the Coastal Plain with great loss in
the veloeity of their eurrents. All of the large streams and many
of the smaller ones as they eross the western margin of the Coastal
Plain are eharaeterized by a marked decrease in the veloeity of their
currents and at times by falls or rapids, the name “ fall-line ” being
given to this boundary on that account. The inland border of the
Coastal Plain thus marks the head of navigation and has likewise
conditioned from the earliest times the leading highways of trade
which eonncet the north and south. Along this line have grown up
the larger cities of the Atlantic seaboard, Trenton, Philadelphia,
Baltimore, Washington, Richmond, Petersburg, Columbia, Augusta,
and other less populous towns.

The Piedmont Platean, whieh borders the Coastal Plain upon the
west and extends thence to the foot of the Appalachian Mountains,
is less clearly defined in the northern portion of the country than
along the middle and southern Atlantie slope. It broadens from New
York southward, reaching its greatest width of three hundred miles
in North Carolina. The Piedmont Platcau is a region of somewhat
greater clevation than the Coastal Plain which borders it upon the
east, but stands in marked eontrast to the high ranges of the Appa-
lachian Region upon the west. It is eharaeterized by a broken, hilly
eountry with undulating surface, but with few mountains of con-
spicuous altitude or great extent. The region is crossed by numerous
rivers whieh have their rise in the high mountains to the west, while
many smaller streams and tributaries have their sonrees within the
area. The streams flow with rapid currents and the country is every-
where well drained as compared with the low lands of the east.

The Appalachian Region is an area of high land whieh extends
almost continuously from Cape Gaspé in Canada southward to Ala-
bama, a distance of 1300 miles, and throughout most of that distanee
forms the divide between the streams which flow directly to the cast
aeross the Piedmont Plateau and the Coastal Plain into the Atlantic
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Ocean, and those which find their outlet by less direct courses
through the St. Lawrence and Mississippi basins. South of New York
the Appalachian Region is divided into three more or less clearly
defined distriets. The eastern district is composed of ranges of mount-
ains known in Pennsylvania by the name of the South Monntains,
but in Maryland, Virginia and North Carolina commonly by the
name of the Bluc Ridge. South of Virginia this eastern belt in-
crcases in width, and in North Carolina contains the most lofty points
in the whole Appalachian system. Along the western border of the
Blue Ridge distriet lies the Great Valley, which in Pennsylvania is
about ten miles in width but which broadens southward, attaining in
Virginia for a distance of 300 miles a nearly uniform width of twenty
miles. Tt forms one of the richest agricultural belts within the Appa-
lachian Region. The central district is known as the Appalachian
Region proper, and is characterized by parallel even-topped ranges
throughout the whole length of the mountainous area. The con-
tinuity of these ranges is frequently interrupted, and sharp ridges and
deep valleys everywhere abound. The western district is character-
ized by undulating ranges which rise from a high plateau that grad-
ually decreases in elevation westward until it merges imperceptibly
into the rolling country of the Mississippi Valley. Along the eastern
side of this western district are the Alleghany Mountains, in which the
parallel ridges so characteristic of the whole Appalachian Region are
preserved. The streams cverywhere flow with rapid currents and are
extremely variable in the volume of water which they carry.

Let us now turn our attention to a consideration of the Maryland
area the three regions of which have been above outlined, viz., the
Coastal Plain, the Piedmont Plateau and the Appalachian Region.
All are typically represented within the arca of the state of Mary-
land and have conditioned to a marked extent its economic develop-
ment.

Tae Coastar Prarx.

The Coastal Plain ecmbraces the castern portion of Maryland and
includes the area between the Atlantic Ocecan on the east aud a line
passing northeast to southwest from Wilmington to Washington
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throngh Baltimore upon the west. This region comprises very
nearly 5000 square miles, or somewhat over one-half of the land area
of the state, and is about 100 miles broad in its widest part.

The Coastal Plain is formed, for the most part, of level areas of
low land which extend with gradually inereasing elevation from the
coastal border, where the whole surface stands very nearly at sea-
level to heights of three hundred feet and more along its western
edge. The region is eut quite to the border of the Piedmont Plateau
by tidal estuaries, and the topography becomes more and more
pronounced in passing inland from the coast. The Chesapeake Bay
extends nearly across its full length from south to north, while the
larger rivers and their tributaries deeply indent the eountry in all
direetions, making the coast-line of Maryland one of the longest in
the country. The drainage of the region, except near the margin
of the Coastal Plain, and in some of the larger rivers which rise with-
out the area, is consequent upon the present surfaee of the land, but
has been considerably modified by oscillations in level. These oseil-
lations have left the lower courses of the streams submerged, pro-
dueing the Chesapeake Bay and the other tidal estuaries of the state.

The Coastal Plain in Maryland may be divided into a lower eastern
and a higher western division, separated by the Chesapeake Bay.
The former is known under the name of Eastern Maryland (or Eastern
Shore), while the latter is commonly referred to as Southern Mary-
land.

" The eastern division ineludes the eounties of Worcester, Somerset,
Dorchester, Caroline, Talbot, Queen Anne’s, Kent and part of Ceeil.
To this region most of the state of Delaware properly belongs. No-
where, exeept in the extreme north, does the country reach 100 feet
in elevation, while most of it is below 25 feet in height. DBoth on the
Atlantie coast and more especially upon the shores of the Chesapeake
Bay it is deeply indented by bays and estuaries. The Atlantic eoast
espeeially shows very strikingly the result of sand-bar construction
and the lagoons and inlets which are formed in consequence of it.
The Chineoteague Bay is one of the most eharacteristie lagoons of
this type on the Atlantic coast. The drainage of the region is
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simple, the streams flowing from the watershed directly to the Atlantic
Ocean and Delaware Bay upon the east, and to the Chesapeake Bay
upon the west. The position of the watershed along the extreme
eastern margin of the area is very striking; in Worcester county for
much of the distance it is only a few miles distant from the Atlantic
shore, and as a result the streams which flow to the east are small in
comparison to those which drain toward the west. Among the most
important rivers which reach the Chesapeake Bay from this area are
the Pocomoke, Nanticoke, Choptank and Chester, which all have
their headwaters within the state of Delaware and flow in a general
southwest direction with sinuous channels.

The western division includes the counties of St. Mary’s, Calvert,
Charles, Prince George’s, Anne Arundel, and portions of Baltimore,
Harford and Cecil. In elevation this region stands in striking con-
trast to the eastern division, since it frequently has an altitude of 100
feet even along its eastern margin. In lower St. Mary’s county the
land reaches an elevation of 100 feet on the Bay shore, which is grad-
ually increased westward, until, near the border of Charles county,
it slightly exceeds 180 feet. In southern Calvert county an eleva-
tion of 140 feet is found to the west of Cove Point and this gradually
increases to the northward and northwestward until near the southern
border of Anne Arundel county the land rises above 180 feet.
Throughout the western portion of this division in Charles, Prince
George’s and Anne Arundel counties the land gradually increases in
height toward the border, reaching 280 feet to the east of Washing-
ton and very nearly the same elevation in the area to the south of
Baltimore. Outlying patches of the Coastal Plain, as determined by
their geological characteristics, are found at still higher elevations.
This western division is traversed by several rivers which flow from
the Piedmont Plateau, among the more important being the Potomac,
Patuxent, Patapsco, Gunpowder and Susquehanna. The course of
the Potomac is cspecially striking. After flowing in a nearly south-
cast direction across the hard rocks of the Piedmont Plateau, it is appar-
ently abruptly turned aside by the soft materials of the Coastal Plain,
and takes a course for forty miles nearly at right angles to that which
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it formerly held. It turns again by a long sweep to the southeast and
flows in that direction to the Chesapeake Bay. The local drainage
of the western division possesses the characteristics which have already
been described for the eastern section, in that the streams throughout
Southern Maryland flow chiefly to the westward. TFor example, the
watershed of the country lying between the Chesapeake Bay and the
Patuxent river is situated but a slight distance from the shores of the
former, so that most of the natural drainage of Calvert county reaches
the Patuxent river. A still more striking exhibition of this is seen in
St. Mary’s, Charles and Prince George’s counties, where the streams
nearly all flow to the Potomac river, the watershed of the region
approaching very close to the valley of the Patuxent. The samec

peculiarity in the drainage is found to the southward in Virginia and
the Carolinas.

Tae Prepyont Prateav.

The Piedmont Plateau borders the Coastal Plain upon the west and
extends to the base of the Catoctin Mountain. It includes approxi-
mately 2500 square miles, or somewhat over one-quarter of the land
area of the state. It is about 65 miles in width in the northern por-
tion of the region, but gradually narrows toward the south until it
becomes somewhat less than 40 miles broad. It includes all, or the
greater part, of Montgomery, Howard, Baltimore, Harford, Carroll
and Frederick counties. The region is broken by low undulating
hills which gradually increase in elevation from its eastern margin
until they culminate near the central portion of the area in Parr’s
Ridge. This ridge divides the district into an eastcrn and a western
division, the latter gradually sloping into the Frederick Valley. The
major drainage of the area shows but little relation to the underlying
rocks, but gives evidence of having been superimposed through a
cover of sedimentary materials which may have been the westward
extension of the present Coastal Plain, although more recent adjust-
ments to the underlying rocks have taken place.

The eastern diviston of the Piedmont Plateau has, on account of its
varied crystalline rocks and their complicated strueture, a highly
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diversified topography. Along the eastern margin the land attains
at several points heights exceeding 400 feet; while at Catonsville it
reaches 525 feet above sea-level. Toward the west and northwest the
land gradually increases until it culminates in Parr’s Ridge, which
exceeds 850 feet in Carroll county. The drainage of the eastern
division is mainly to the east and southeast. On its northern and
southern borders it is traversed by the Susquehanna and Potomac
rivers, which have their sources without the area, while the smaller
streams which lie between them drain directly to the Chesapeake Bay
or into the main rivers. Among the most important of these inter-
mediate streams are the Gunpowder, Patapsco and Patuxent rivers,
whose headwaters are situated upon Parr’s Ridge. The Patapsco
flows in a deep rocky gorge until it reaches the Relay, where it
debouches into the Coastal Plain. All of these streams have rapid
currents as far as the eastern border of the Piedmont Plateau, and
even in the case of the largest are not navigable. The broad, fertile
limestone valleys to which the present drainage has become partially
adjusted are a striking feature of this area and are well represented to
the north of Baltimore in the Green Spring and Dulaney’s valleys.
On account of the complicated character of the stratigraphy, which
will be later discussed, the valleys take different directions and are
of very variable form and extent.

The western division extends from Parr’s Ridge to the Catoctin
Mountain. Along its western side is the broad limestone valley in
which Frederick is situated and through which flows the Monocacy
river from north to south, entering the Potomae river at the border
line between Montgomery and Frederick counties. The valley near
Irederick has an elevation of 250 feet above tide, which increases
slowly to the castward toward Parr’s Ridge and very rapidly to the
westward toward the Catoctin Mountain. Situated on the eastern
side of the valley, just at the mouth of the Monocacy river and break-
ing the regularity of the surface outline, is Sugar Loaf Mountain,
which rises rapidly fromn the surrounding plain to a height of 1250
feet. With the exception of a few streams which flow into the
Potomac directly, the entire drainage of the western district is accom-
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plished by the Monocacy river and its numerous tributaries, the latter
flowing in nearly parallel west and east courses from Parr’s Ridge and
the Catoctin Mountain. The deeper portions of the valley are con-
siderably to the west of the centre of the district, and as a result the
streams upon the east are longer and of greater volume than those
upon the west. The water-ways at a distance from the main valley
flow in marked channels, which are frequently deceply cut in the land.

Tue ArpavacuHiax REGION.

The Appalachian Region borders the Piedmont Plateau upon the
west and extends to the western limits of the state. It comprises
about 2000 square miles, or somewhat less than one-fourth of the area
of the state and has a width of about 115 miles from east to west.
It includes the western portion of Frederick and all of Washington,
Allegany and Garrett counties. This region consists of a series of
parallel mountain ranges with deep valleys which are cut, nearly at
right angles, throughout mueh of the distance, by the Potomac river.
Many of the ranges excced 2000 fect, while some reach 3000 fect
and more in the western portion of the mountainous area. The
conntry illustrates in an exceptional manner the type of adjusted
drainage. The Appalachian Region is divided into three distinet
physiographic districts, based upon clearly defined geological differ-
ences, viz., an castern (Blue Ridge and Great Valley), a central (Appa-
lachian Mountains proper), and a western (Alleghany Mountains)
division. ;

The eastern division comprises the area between the Catoctin and
North Mountains and has a width of about 25 miles from east to west.
Along the eastern border of this region the Catoctin Mountain ex-
tends from north to south, beginning in the highlands of Pennsylvania
and reaching to the Potomac river at Point of Rocks. This range
reaches an altitude of 1800 fect in Maryland. Succeeding the Catoc-
tin Mountain upon the west is the Middletown Valley, with an cle-
vation of 500 feet at Middletown. The valley drains southward
into the Potomac river through the Catoctin creek and its tributaries,
which receive thelr waters from the western flank of the Catoctin
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Mountain and the eastern slope of the Blue Ridge. The Blue Ridge
of Maryland is a continuation of the South Mountains of Pennsylvania
and extends as a sharply defined range from the northern border of
the state to the Potomac river, which it reaches at Weverton. Its
crest forms the border between Frederick and Washington counties.
The Blue Ridge reaches its greatest elevation of about 2400 feet at
Quirauk, not far from the Pennsylvania border. The Blue Ridge in
Virginia is not the direct continuation of the mountains so named
in Maryland, but of a smaller range, the Elk Ridge Mountains, which
adjoin them upon the west and which are pierced by the Potomac
river at Iarper’s Ferry. Occupying the larger portion of this castern
district and reaching to its western border is the Hagerstown Valley,
a portion of the Great Valley of the Appalachian Region hitherto
described. It has an altitude of about 300 feet at Hagerstown, which
increases somewhat to the northward near the Pennsylvania line, but
declines considerably in the vieinity of the Potomac river. The
Antictam river and its tributaries occupy the eastern section of the
valley and the Conococheague river and its tributaries the western,
leaving the central portion of the valley somewhat higher than the
sides.

The central division, which comprises the Appalachian Mountains
proper, is bounded by the North Mountan upon the east and Will’s
Mountain, near Cumberland, upon the west. Professor H. D.
Rogers describes this district as follows in his report of the First Geo-
logical Survey of Pennsylvania: “ It is a complex chain of long, nar-
row, very level mountain ridges, separated by long, narrow, parallel
valleys. These ridges sometimes end abruptly in swelling knobs, and
sometimes taper off in long, slender points. Their slopes are singularly
uniform, being in many cases unvaried by ravine or gully for many
miles; in other instances they are trenched at equal intervals with
great regularity. Their crests are, for the most part, sharp, and they
preserve an extraordinarily cquable elevation, being only here and
there interrupted by notches or gaps, which sometimes descend to the
water level, so as to give passage to the rivers [Potomac]. . . . The
f-idgcs are variously arranged in groups with long, narrow crests, some
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of which preserve a remarkable straightness for great distances, while
others bend with a prolonged and regular sweep. In many instances
two narrow contignous parallel mountain erests unite at their extremi-
ties and enclose a narrow oval valley, which, with its sharp mountain
sides, bears not infrequently a marked resemblance to a long, slender,
sharp-pointed eanoe.”

Among the more important ridges in Maryland west of North
Mountain are Tonoloway Hill, Sideling Hill, Town Hill, Green Ridge,
Warrior Ridge and Martin’s Ridge, the latter reaching 2000 feet and
upwards in elevation. They are arranged in groups of three parallel
and closely adjoining ridges on the eastern and western sides with
more distant ridges in the middle of the district. The drainage of
this area is altogether to the southward into the Potomac river. The
deeper valleys in the eastern portion of the region have an elevation
of about 500 feet in their lower portions near the Potomac river, but
they gfadually become higher toward the west. Evitt’s creek at its
mouth near Cumberland has an elevation of about 600 feet above sea-
level.

The western dvvision, which comprises the Alleghany Mountains in
its eastern half, forms the extreme western portion of the state. This
region gradually merges into a high plateau in passing from its eastern
to its western border, with gently undulating mountains rising from
the surface, which continue beyond the western borders of the state.
The leading ranges of this distriet are Dan’s Mountain, Savage Mouut-
ain, Backbone Mountain, Meadow Mountain, Negro Mountain, Wind-
ing Ridge and Laurel Hill. Heights of 3000 feet and more are
reached in Savage, Backbone and Negro Mountains. The streams
flow in part to the southward into the Potomac river as in the central
and eastern districts, but throughout much of Garrett county the.
greater number drain to the northward through the Youghiogheny
valley into the Monongahela. This division of the drainage has par-
ticular interest, since it marks the watershed between the streams
which flow into the Potomac river, reaching the sea by the eastern
slope of the Appalachian Mountains, and those which flow to the
Gulf by way of the Ohio and Mississippi rivers.
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GEOLOGY.

The geology of Maryland as well as its physiography shows au in-
timate relationship to the adjacent areas upon the north and south,
so that its complete interpretation ean be gained only by taking into
cousideration the great eastern border region of which the state is not
only geographically but geologically a part. IFrequent reference will
therefore be made in the succeeding pages to the general distribution
and relations of the geological formations found represented within
the limits of the state, although the dctailed descriptions will be con-
fined to those features more particularly characteristic of the Mary-
land area.

The state of Maryland is so situated as to display, in spite of its
comparatively small size, less than 10,000 square miles of land arca,
a remarkable sequence of geological formations. The most ancient
rocks which make up the earth’s crust as well as those still in the pro-
cess of deposition are here found, while between these wide limits
there is hardly an important geological epoch which is not represented.
Tt is doubtful whether another state in the Union contains a fuller his-
tory of the earth’s past. To make the completeness of this record in
Maryland somewhat more intelligible it is well to consider the basis
on which geologists are able to determine the succession of deposits.

Geology in its broadest aspeets must be regarded as the science of
the earth from its very carliest beginnings down to the present day,
and as such stands in close relationship to the science of astronomy in
its study of the origin of the solar system. In the absence of a more
satisfactory theory, most geologists to-day are prepared tentatively to
accept the nebular hypothesis of Kant and Laplace as a starting point
in earth evolution. This hypothesis supposes that the nebulous, gas-
eous mass out of which the planetary bodies were formed embraced
the most distant orbit of the solar system. As condensation began,
successive rings were thrown off, which by further condensation pro-
duced the several planets of our system. These in turn may also
possess rings or satellites, as with Saturn, or these rings may condense
to form a single satellite, as in the case of our Moon. The natural
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inference from this hypothesis would be that suceessive rings would
inerease in density from without toward the centre, and that as each
ring beeame broken there would be a rearrangement of the parts
according to the density of the materials out of whieh it was formed.
This view is to a large extent substantiated by the faet that the planets
and their individual satellites for the most part eonform to this law.
The ‘materials of the earth thus become gradually more dense as its
eentre is approached.

If we aeeept the nebular hypothesis and consider that condensation
and cooling have taken place, then as onr globe slowly changed from
a state of igneous fusion the first rocks must have been formed by
solidification at the surface of the molten mass, while as yet the oceans
and many of the more volatile substanees existed in the dense clondy
atmosphere. Whether or not any portion of this first eooling erust
now remains where it is accessible to man is a matter of doubt. It is
probable, however, that ages must have elapsed before the ernst had
so far cooled as to allow the eoncentration of the oceans npou it; and
ages more must have passed before this hot and chemieally sureharged
ocean had so far cooled and purified itself as to allow the develop-
ment of life within it. We get a still further conception of the vast
lapses of time which these early rocks imply, when we discover that,
even after the waters had become suited for living beings, a great part
of the development and differentiation of organic life went on in be-
ings which lave left no trace of their existence. Hardly a more
remarkable fact confronts us in geology than the variety and com-
plexity of types in the earliest rocks which contain any tracc of life
at all. This fact, which is all the more remarkable for being attested
by the best of evidence from all parts of the earth’s snrface, eompels us
to assign to the history of life before its first permanent record was
deposited a longer period perhaps than all that has since elapsed.
These earliest forms were either unsuited for preservation or else they
have been obliterated in the subsequent alteration of the rocks con-
taining thiem.

All of the oldest rocks which are to-day entirely withont, or with
only slight traces of former life, are referred to the first great division
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of geological history called Archean Time. These oldest rocks are
largely crystalline in .charaeter, so that there can be but little chance
of encountering organic forms, even had they earlier existed in the
strata. Even the least altered deposits, although they have afforded
a few scattered remains of archaic forms at certain points, contain
nothing more than the merest traces of the organisms of this early
time. : |

When, however, life does oncc appear in all its variety, it is well
nigh the same in all the older rocks. In the most widely scparated
localities the same types recur in rocks of the same age, and this
furnishes us with the key to the succession of deposits. From the
time when the oldest fossil-bearing stratum was deposited until now,
the story of life-progress and development is told by the rocks with
sufficient clearness to be unmistakable. Local differences of condi-
tions have probably always prevailed, as they do now, but the same
types of organisms have always lived at the same time over the eutire
globe, so that their remains serve as sufficient criteria for the correla-
tion of the strata which coutain them. The sequence of life-forns
once made out gives us, for the whole earth, the means for fixing the
order of deposits even when this is most profoundly disarranged by
foldings of the strata into mountains or by other earth movements.

Geologists distinguish three prineipal divisions in the history of life
as read in the record of the rocks. During the carliest of these great
time-divisions, archaic forms of life flourished—uncouth fishes, crust-
aceans, mollusks, and tree-ferns—most of them very unlike those now
extant. On this account this is known as the period of most ancient
life or Paleozoic Time. To this succeeded a long lapse of ages when
enormous reptiles predominated, associated with other types more like
those that now inhabit the globe. To this is given the name of middle
life or Mesozoic Time. TFinally living things began to assume the
form and appearance with which we are familiar, so that this last
grand time-division, which includes the present, is designated as the
period of recent life or Cenozoic Time.

Tacl of these three grand divisions of geologic time is in its turn
separated into shorter subdivisions called Periods, characterized by
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their own peculiar types of life; and the several periods are them-
selves divided into ' pochs, which vary more or less in character accord-
ing to the region where they are developed. For this reason the
chronological and stratigraphical divisions require an independent
nomenclature, although this duality of geological classification can in
most instances be readily adjusted to the contingencies of each district.
The stratigraphical divisions are usually designated by local terms.

In Maryland we have representatives not mercly of the great time-
divisions, but of each of the subordinate periods, as well as of many
of the epochs. This may be best appreciated by referring to the
accompanying geological map and to the table of geological forma-
tions which follows.

TABLE OF MARYLAND FORMATIONS.

Formatlons represented in
Maryland.
Cexozoic TIME.

Pleistocene Period represented by the Columbia.

Neocene 6 e ¢« Lafayette.
Chesapeake.
Eocene e = ««  Pamnnkey.

Mesozorc TIME.

Cretaccous “ ‘e ¢ Raucocas,
Monmouth.
Matawan.
Raritan.

Patapsco. Potomac

Jurassic (?) “ m « Arundel.J Group.

Patuxent.

Triassic [0 ‘e ¢« Diabase.
Newark.

Pareozoic TimE.
Permian (?) ¢

Frostburg.

Carboniferous ¢ Elkgarden.
Fairfax.
Bayard.
Savage.
Pottsville,
Mauch Chunk.
Greenbricr.
Pocono.

] __Coal .
J'_Mcnsur(’s.
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TABLE OF MARYLAND FORMATIONS. (Continued.)

Formations represented in
Maryland.

Devonian Period represented by the Iampshire (Catskill).
Jennings (Chemung).
Romuey (Hamilton).
Monterey (Oriskany).

Silnrian o & «  Lewistown (Niagara—L. Helderberg).
Roekwood (Clinton).

Tnsearora (white Medina). r;
Juniata (red Medina). ’ E E:
Martinsbnrg (Hudson River). 2F
Shenandoah (upper part). 'g ®
Cambrian a8 [ ¢« Shenandoah (lower part). t e
Antietam. -93
Harpers. I g%
Weverton. N =
Loudoun. & E
ArRcuEAN TIME.
Algonkian and
Archean (?) ¢ 68 ¢« Granite.
Diorite.

Basie Voleanies.

Acid Voleanies.

Peridotite and Pyroxenite.
Gabbro.

Marble.

Qnartz-sehist.

Gneiss.

As has been pointed out in the physiographic description of the
state, Maryland’s territory falls naturally into three sharply contrasted
provinces: an eastern coastal plain bordering the Atlantic Ocean and
surrounding the Chesapeake Bay, a eentral plateau, and a western
region of mountains. These three main physiographic divisions were
found capable of further differentiation into seven topographie belts,
and these seven subordinate regions are each eomposed of a distinet
series of geological formations. This may be perecived readily by
examining the geological map.

The separateness of the formations is less pronounced in the two
divisions of the Coastal Plain, although the northeast-southwest trend
of the nearly horizontal beds produces a predominance of the later
Qenozoic formations in the eastern division and of the Mesozoic and
carly Cenozoic deposits in the western division.
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In the Piedmout Plateau the twofold charaeter of the district is
very marked geologically. On the east side of the central watershed
(Parr’s Ridge) we have a sequence of highly erystalline rocks, in large
part igneous in their origin, which represent the remains of a vast
Arehean continent, whose detritus furnished mueh of the material of
which the Paleozoie sediments were made. - On the western side of
the mediau vidge the rocks are as yet only partly crystallized and
represent the greatly folded and metamorphosed beds of early Paleo-
zoic time. Along the western edge of this plateau, beyond the
Monocacy river, is the Frederiek valley composed of the blue Paleo-
zoic limestone, in part overlain by the red sandstone and shale of
Mesozoic age.

The threefold division of the .\ppalachian Region corresponds
approximately to the threefold division in the sequence of the Paleo-
zoie strata. The Blue Ridge and Great Valley are made of Cambrian
and lower Silurian beds, in places so developed or evoded as to expose
the Archean floor on which they rest; the Appalachian Mountains
proper are made up of sharply folded upper Silurian and Devonian
strata, each easily recognized by it eharacteristie life forms; while the
Alleghany Mountains are mainly eomposed of more gently folded later
Devonian and Carboniferous deposits, carrying the valunable eoal
seams of the Cumberland basin.

Such, in brief, is the distribution of the geologic formations in
Maryland and their conneetion with the easily recognized types of
surface eonfiguration oeeurring within the state. The sequenee is of
remarkable eomnpleteness and of great interest on account of the many
types of topography and soils which the various formations produee.
In the sueeeeding pages the geological history of each of the three
provinees—plateau, mountains and eoast plain—will be traced out in
more detail. A somewhat different sequence will be followed than -
in the preceding physiographic sketeh, the Piedmont Plateau being
eonsidered first, as it is the oldest, and then in order the Appalachian
Region, which is next in age, and finally the Coastal Plain, which is
the youngest portion of the state. Constant reference to the geo-
logical map will be found of service in following the descriptions
which will be given.
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Tur Prepmont PLATEAU.

An adequatc eomprehension of the erystalline rocks oeeurring
within the limits of the state of Maryland can only be gained through
a knowledge of the great Piedmont belt of the Atlantic border. A
brief eharacterization of this provinee must therefore preeede a more
detailed deseription of the loeal geology. Along the eastern flank of
the Appalaehian and Green Mountain uplifts there is an area of highly
erystalline or semi-erystalline roeks whieh extends from Alabama to
Maine, its northward extension reaching inuto the British possessions.
This zone attains its maximum width of 300 wmiles or more in the Caro-
linas; further north it narrows and is nearly buried beneath the Trias
in New Jersey, but beyond New York it again broadens so as to em-
braee the larger part of New England. Within this whole province
the rocks are so erystalline as to make fossils rare, while their structure
presents some of the most puzzling problems in American geology.

Many theories have obtained regarding the age of the strata of the
Piedmont belt, but it is only within very reeent years that elaborate
and detailed work has begun a satisfaetory solution of the mystery.
In New England the entire sequenee of Paleozoie sediments is found
more or less eompletely metamorphosed with oceasional outerops of
more aneient erystalline rocks (Archean) showing beneath them, and
with a variety of younger eruptive masses which have been intrnded
throngh them. South of New York the erystalline belt aequires a
more homogeneous eharacter both structurally and topographically,
which faet, together with its position at the castern foot of the Appa-
lachian system, has occasioned its designation as the Piedmont Platean.

The rocks composing the Maryland portion of the Piedmont Plateau
are divisible into two distinet elasses. The members of the first elass -
arc all completely crystalline, and whatever was their origin they
now retain no eertain evidenee of clastie strueture, although their sedi-
mentary origin in part seems probable. The roeks of this type are con-
fined to the eastern portion of the plateau province and disappear be-
neath the overlying deposits of unconsolidated materials whieh com-
pose the Coastal Plain. The Piedmont rocks of the second class are
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semi-crystalline, and while they have been subjected to a certain
amount of metamorphism and alteration they still plainly show that
they were once sediments of an ordinary type. While as yet only a
few imperfect fossils have been found in them, they are not more
altered than similar rocks which in other localities have yielded
abundant fossil remains, so that there is good reasons to suppose that
their age may yet be definitely determined on paleontological evidence.
Although these semi-crystalline rocks are principally confined to the
western half of the plateau region, there are isolated areas of them
within the holocrystalline belt whieh appear to be much younger than
the rocks around them, but which have been protected from removal
by being infolded with them.

The line separating these two divisions of the Piedmont Plateau
which we shall hiercafter designate as the holocrystalline (eastern) and
the semi-crystalline (western) areas, is not coincident with the erest
of Parr’s Ridge, but lies on its eastern flank. Commencing in the
south near Great I'alls on the Potomac it passes slightly west of
Rockville and of Hood’s Mills, then to the north through Westminster
on the Western Maryland Railroad, and thence by a northeasterly
course to the Pennsylvania line. Further castward there is a larger
area of semi-crystalline schists in Harford county surrounding the
Peach Bottom and Delta roofing-slates. Tlhese appear to be infolded
in the gneiss and arc probably connected with the area necar Finks-
burg by a narrow tongue passing the Northern Central Railway at
Whitehall.

The most striking feature in the structure of the Piedmont Placcau
is its radiating or fan-like structure, and the fact that the vertical strata
forming the axis of this fan follow a direction neither parallel to nor
coincident with the boundary between the crystalline and semi-erystal-
line rocks. These two lines start from the same point on the Potomac
(Great Falls), but diverge more and more toward the north. The
fan, therefore, while its axis is throughout composed of semi-crystal-
line rocks, has its western flank made up of the less erystalline and
its eastern flank of the more crystalline portion of the Piedmont region.

The different divisions in the rocks of the Piedmont Plateau are the
following:
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ROCK DIVISIONS OF THE PIEDMONT PLATEAU.

Rock Divisions of the Pledmont
MEesozoic. . Plateau.
Triassic........ oot iiiii i, Diabase.
Newark Formation.
PaLErozorc.
Silurian and Cambrian .............. Phyllite and Crystalline Limestone.
Quartzite.
ARCHEAN,
Algonkian and Archean (?)........... Granite.
Diorite.

Basic Voleanies.
Peridotite and Pyroxenite.
Gabbro.

Marble.

Quartz-schist.

Gneiss,

Tue Eastery Divisiox.

THE ARCHEAN AND ALGONKIAN PERIODS.

The formations of supposed pre-Cambrian age, which compose the
eastern or holocrystalline division of the Piedmont Plateau, cross
Maryland from the southeast corner of Pennsylvania and the northern
end of Delaware in a general southwest direction. Their course, how-
ever, is not a straight one through the state, but forms a double curve
whose south side is convex on the east and concave on the west. This
curve corresponds to the great westerly bend in the course of the
Triassic sandstone and folded Paleozoic bands of eastern Pennsyl-
vania. It is much less distinet in the highly erystalline rocks of the
castern Piedmont region, but that its presence can be traced at all
amid the varied and complex structures of these very ancient rocks is
welcome evidence that at least the final impression was imparted to their
strike by the great Appalachian folding. The convex or eastern brauch
of this curve may be most distinctly traced in the belt of marble
north of Baltimore, which, near Towsontown, turns from a south-
west direction to a trend directly west through the Green Spring val-
ley. Toward the southwest these same marble belts turn again to the
south-southwest, as do all the other rocks with which they are asso-
clated, and this course is held into Virginia. There is abundant evi-

dence that these structural features of the castern Piedmnont region
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are not the only ones which belong to these rocks, but that their pres-
ent metamorphism and complexity must be accounted for by assum-
ing that they have been subjected to several successive periods of dis-
turbance.

The rocks composing the holocrystalline portion of the Piedmont
Plateau in Maryalnd are petrographically divisible into seven distinct
types. Four of these are of undoubtedly eruptive origin and may
be designated according to their chemical and mineralogical composi-
tion as diorite, gabbro, peridotite or pyroxenite, and granite. The re-
maining types through which the eruptive rocks have broken—gneiss,
marble and quartz-schist—are completely crystalline, and therefore
exhibit no certain trace of clastic structure, although it seems highly
probable that they were of sedimentary origin. Since all four types
of eruptive rocks have broken through and more or less modified the
other rocks, they are younger than the latter. The intense dynamic
action which has produnced such recrystallization in the gneiss complex
has likewise greatly metamorphosed the eruptive rocks, and yet not
enough to obliterate their original character. Each type exhibits
several chemical and structural facies dependent upon the original
differentiation of the magma or upon the conditions of solidification,
to which must be added other variations due to subsequent metamor-
phism.

Tue Guerss.—The prevailing rock of the entire holocrystalline
area is the gneiss. It enters the state from the north in a very wide
band, completely surrounding the Delta Peach Bottom slate area, but
its breadth rapidly contracts toward the Potomac. The remarkably
irregular form of the marble areas which are intercalated in the gneiss
complex shows how intricate the stratigraphy of the latter really is.
Much of its apparent simplicity is due to the obliteration of its true
bedding through secondary foliation. The Maryland gneiss embraces
a great variety of types, which range from granitoid aggregates of
feldspar and quartz on the one hand to nearly pure mica or hornblende
schist on the other. All of these also show considerable structural
variation in the coarseness of their grain, the perfection of their
parallel arrangement, etc. The gneiss is sometimes quite constant or
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homogeneous for considerable distances, but more usually it consists
of differently constituted layers.

The gneiss everywhere shows, in spite of a frequent persistence of
strike and dip, that it has been subjeeted to intense and repeated
dynamic action. This is apparent in the larger features of its
structure, in its generally erumpled, gnarled and twisted charaeter,
and in the profound metamorphism, amounting to almost complete
reerystallization, which has gone on within it. No certain traces of
clastic origin have ever been detected in the Maryland gneiss, although
its sedimentary character may be inferred from its rapid alternation of
beds of different composition and from the nature of other rocks inter-
calated in it like the marble and quartz-schist.

The color of the more massive gneisses varies from white to a dark
gray or blue. The more micaceous and hornblendie varieties are
dark brown or green. The mincral composition and strueture arc
quite normal for gneisses elsewhere developed. Superficial exposures
of the gneiss are very rarely fresh. This wide-spread decay extends
also for a considerable distance below the surface, at least in an ineipi-
ent form, as may be seen from the very rapid disintegration in road
and railroad cnttings of rock that is sufficiently hard to require blast-
ing.

Tue Quarrz-scuist.—This type forms but a small portion of the
rocks of probable sedimentary origin included within the eastern
division of the Piedmont Plateau. It is more interesting from its
influence on the topography, since it causes the low ridge extending
along the south side of Green Spring and Mine Braneh valleys known
as Setter’s Ridge, than it is from its areal extent or even its minera-
logieal eomposition. The quartzsehist rarely attains any eonsider-
able thickness, but instcad seems to be closely related to the underlv-
ing gneiss into which it grades by imperceptible transitions. Between
the schist and the marbles there is a sharp break, and it has been con-
sidered probable that this formation is in some way the result of
fumerole action in the gneiss. This conclusion is borne out by the
mineralogieal composition. The most abundant constituent is quartz,
which occurs divided into fine beds of varying thiekness by parallel



164 PHYSIOGRAPHY, GEOLOGY AND MINERAL RESOURCES

L)

layers of muscovite. In the mieaeeous layers are numerous broken
erystals of tourmaline whose fragments are separated along a single
line as though they had been eompressed and pulled apart by some
earth movement.

Tur MarsLe.—The marbles of the Piedmont Plateau are of in-
terest topographieally, strueturally, mineralogically and eeonomic-
ally. There are few areas in Maryland where the dependenee of topo-
graphy upon the nature of the underlying rocks is better shown than
in the eontrasts between the flat, narrow valleys in the marbles and the
abrupt ridges or gorges of adjaeent gneisses and quartz-schist.
Geologieally the marbles are younger than the gneisses and quartz-
sehist, but the detailed relations are obscured by great struetural eom-
plexity and recrystallization. The general lines of strueture might be
inferred from the areal distribution were this not so anowmalous and
irregular as to render any explanation unsatisfaetory. It is clear,
however, that it is to be aceounted for not by folding alone, but by
folding aceompanied by thrusts and faults at several successive periods.

The marbles of this division differ in texture and composition from
the finer and more compact crystalline limestones of the western or
semi-erystalline area. In the latter the impurities are in the form of
thin, argillaeeous bands, while in the former they are represented by
layers of accessory minerals, ineluding tremolite, white pyroxene, green
museovite, brown and blaek tourmaline, seapolite, quartz, pyrite and
rutile, which correspond more or less elosely with the original bed-
ding planes. The marbles are often dolomites, frequently showing
over 40 per ccnt of magnesium carbonate. The Baltimore county
marbles are extensively quarried, either for burning or for use as a
flux, or as a building stone (magnesian).

Tue GaBBro.—One of the most ancient and most extensive of the
three eruptive rocks which so abundantly intrude the gneiss complex
is the gabbro. There are three main areas of this rock within the
limits of the state—the Stony Forest area of Harford and Ceeil count-
ies; the great belt or sheet which extends from the north of Conowingo,
on the Susquehanna river, in a south-southwest direction to Baltimore

eity; and the irregular intrusive area which is mainly developed to the
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west of Baltimore and extends thenee as far south as Laurel. The
gabbro is a rather fine-grained aggregate of hypersthene, diallage,
plagioelase (bytownite) and magnetite, with varying amounts of apa-
tite and brown hornblende. The unaltered gabbros are usually mas-
sive, heavy and dark colored. With the alteration the color ehanges
through a pale buff to the charaeteristie deep reddish brown. By an
increase in magnesia the gabbros pass by transitions towards the peri-
dotites and pyroxenites; or in alumina, to highly feldspathie roeks; or
in silica, to others which have free siliea forming blue grains.

The action of pressure which has caused the recrystallization of the
gneiss and marble is also well marked in the gabbros. It has eaused
the iron constituent, pyroxene, to change to another green mineral
called hornblende; and has in some cases left the rock as massive
as at first or in other cases rendered it schistose. The resulting rock
is called gabbro-diorite. The change has always been most eomplete
where the mass of gabbro is smallest, as in the narrow beds which
connect the larger areas. This ehange is well shown along the Belair
road near Baltimore.

The gabbro offers great resistanee to the ordinary processes of de-
composition, and hence it is strewn abundantly all over the area, which
it oecupies, in the form of boulders. It is at the same time so hard,
so heavy, and so jointed that it could not be quarried to any advantage
as a building stone. The loose blocks are much used for eonstrueting
stone walls or foundations, and oecasionally whole buildings are
ereeted of them,

Tue Permvorire anp Pyroxemxite.—The second type of eruptive
rock whieh penetrates the gneiss complex near Baltimore is younger
than the gabbro, but it is genetically closely allied to it. These two
types are connected by many intermediate varieties; and the more
basic roeks, whieh break through the gabbros as well as through the
gneiss, may be regarded as having resulted from a gabbro-magma
which had become relatively poor in alumina, or in alumina and silica.
The absenee of alumina would prevent the formation of feldspar, and
henee in the first case crystallization produced an aggregate of pyrox-

ene (bronzite and diallage) called pyroxenite (websterite); while in the
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second case an aggregate of olivene and pyroxene with more or less
magnetite was the result. This type is called peridotite (lherzolite).

The two non-feldspathic types of eruptive rocks, pyroxenite and peri-
dotite, are peculiarly subject to alteration, which is not, however, de-
composition. Briefly it is this: the pyroxene, when it occurs alone,
tends to pass into secondary hornblende, and this in turn gives rise to
tale. This is the origin of the extensive beds of steatite in eastern
Maryland and Virginia. The tale is always mixed with more or less
pale, fibrous hornblende (tremolite) and chlorite.

‘When, as in the peridotite, olivene accompanies the pyroxene,
especially if it is bronzite, the rock tends to form serpentine instead
of tale. The serpentine also contains secondary hornblende formed
from the diallage. A

Both types of non-feldspathic eruptives are very intimately asso-
ciated. They do not usually cover large areas, but occur in small
lenticular patches. Varieties intermediate between the two cxtremes
are common, so that the two alteration produets, steatite and serpen-
tine, are even more intimately mingled than the rocks themselves.

Tue Diorrre.—The rocks included under this head are closely
allied to the granites and at first glance may easily be mistaken for
them. They differ, however, in the character of their feldspar and in
their darker color. They always contain a green hornblende, and
biotite with orthoclase and plagioclase, sometimes the former and
sometimes the latter in excess. Quartz is usually present and the
rocks then resemble the well-known tonalite from European localities.
Under the microscope the diorites generally show evidences of the
destruction of their constituents through dynamic action or tflrough
weathering processes.

The areal distribution of these rocks has not been fully studied, but
they have been mapped in several small areas to the west of Wash-
ington on either side of the Potomac river. They are most exten-
sively developed, so far as recognized, around Georgetown and near
Cabin John’s Bridge. At the quarries at the former place, clearly
defined inclusions of other rocks have been noticed, which substan-
tiate the view that these rocks represent ancient eruptive masses which
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subsequently have been greatly changed and recrystallized by the
earth movements which have taken place since their formation. The
exact time at which these rocks were intruded into the surrounding
masscs is not definitely known. They are clearly older than the
youngest of the granites at Broad Branch and are younger than some
of the older more metamorphic granites and granite gneisses. It
seems reasonably probable that they were erupted just before or just
after the gabbros.

Tre Granire.—The eruptive granites of central Maryland rival
the gabbros in extent and petrographical interest, while they greatly
surpass them in economic importance.

These rocks are, as a rule, granitites, of medium grain and remark-
ably compact and homogeneous texture. They sometimes earry a con-
siderable quantity of muscovite (Guilford), and are noticeable for the
large and constant proportion of allanite which they contain, this latter
mineral being surronnded by a paraltel growth of isomorphous epidote.

Variations in the structure of the granites are due to the develop-
ment of porphyritic crystals, as at Ellicott City and along the road
from Meredith’s Bridge on the Gunpowder river to Cockeysville.
Other structural facies are due to secondary features, like foliation,
produced by dynamic agencies.

The granites are partly younger and partly older than the other
eruptive types, and are not connected with them, as those with each
other, by intermediate facies. They represent entirely distinet
epochs of eruptive activity. The evidence of their eruptive origin is
most satisfactory and conclusive. They form intrusive bosses with
diverging dikes and apophyses; they produce disturbance and erump-
ling in the rocks through which they break; they enclose fragments
of the older rocks—gneiss, marble, quartz-schist, gabbro and pyroxen-
itc; and finally they produce all the well-known phenomena of con-
tact-metamorphism, both in these fragments and in the rocks which
adjoin them. )

The granites are extensively quarried for building and paving
stones at Port Deposit, Woodstock, Granite, Ellicott City and Guil-
ford, which represent great granite masses.
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The gneiss of the Baltimore region is penetrated with a great abund-
ance of dikes, veins and eyes of the coarse grained granite, known as
pegmatite. The other erystalline rocks of the region, although to a
less extent, contain the same materials. Within the eastern plateau
region the pegmatite appears to have been produced in two ways, at
least we seem compelled by direct evidence to assume that certain
occurrences of it are true eruptive dikes gemetically related to the
normal granite already described; while for other occurrences an
aqueous origin by segregation appears more probable, although the
proof is not as good as in the former cases.

THE LATER PERIODS.

The rocks of post-Algonkian age are but poorly represented in the
eastern division of the Piedmont Plateau, and are in the main simply
outliers of those occurring in the western portion of the Picdmont
area and in the Coastal Plain. Among the more important are the
quartzites and phyllites of Paleozoic age, the Mesozoic diabase and
the superficial late Mesozoic and Cenozoic deposits.

The Paleozoic Quartzite is confined to the area of Deer Creek, in
Harford county, and is probably identical geologically with the quartz-
ites of the western division of the Piedmont Plateau. It is closely
related to them lithologically. The characteristics of the quartzite
will be discussed when the rocks of that division are considered.

The Paleozoic Phyllites, which occur as semi-crystalline slates and
schists, extend as a constantly narrowing belt from the northern bord-
ers of Cecil and Ilarford counties across Baltimore county into the
southeastern part of Carroll county. They probably form simply an
outlier of similar deposits found extensively developed in the western
division of the Piedmont belt and will be more fully discussed in that
connection.

The Mesozoic Diabase which intrudes the older crystalline rocks in
Baltimore and Harford counties, occurring as a long dike, broken at
several points, preserves all the features of the nominal Triassic dia-
base found in the Frederick valley.

The more recent Mesozoic and Cenozoic deposits occur as outliers
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upon the erystalline roeks, particularly along the eastern margin of
the plateau eountry. They will be severally considered in the diseus-
sion of the Coastal Plain formations.

Tne WesteEry Divisiox.
THE ALGONKIAN PERIOD.

The supposed Algonkian roeks of the western division of the Pied-
mont Plateau are infolded with the Paleozoice deposits of Montgomery,
Frederick and Carroll counties. They eonsist, so far as has yet been
observed, of but a single type, elosely resembling the metamorphosed
basie voleanic rocks of the Blue Ridge distriet.

Tue Basic Vorcanics.—The basic voleanie rocks represented in
Montgomery, Frederick and Carroll counties consist of long lenses or
bands infolded with the phyllites and crystalline limestones. They
follow the general structural lines in a N. E.-8. W. direction. The
lenses are more numerous in Frederiek eounty than in the area to the
east. The rocks have been highly metamorphosed and show all the
essential charaeters of the ¢ Catoetin schist” of the Blue Ridge dis-
triet and will be more fully deseribed under that head.

THE CAMBRIAN AND S1LURIAN PER10DS.

The western division of the Piedmont Plateaun, comprising the larger
part of the western slope of Parr’s Ridge as far as the Monocacy
river, has been deseribed as composed mainly of semi-crystalline rocks
of sedimentary origin. These rocks are almost unaltered along their
western margin, and present the same characters as the sandstones,
slates and limestones of the Blue Ridge and Frederick valley, where
their age has been determined by fossils. As they approach the axis of
the “ fan,” however, whieh has been shown above to be one of the prin-
eipal features in the strueture of the Piedmont Plateau, these sehists
become more erystalline. Here they stand nearly vertical, and show
that the dynamic aetion has been at a maximum by the greatly eon-
torted eondition of the schists and the abundant development of new
minerals within them. The slates have become roofing-slates, or
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chlorite and hydromica (sericite) schists, often full of ottrelite, rutile,
biotite and other new constituents. The limestones have become
compact, hard, fine-grained marbles. The geological position of these
rocks has only in part been positively proved by fossils, and they are
therefore designated on the geological map by different colors.

Tre Quarrzite.—Isolated areas of quartzitic sandstone of sup-
posed Cambrian age are found developed along the eastern side of the
Monocacy valley in Frederick county. A single outlier, already refer-
red to, is found in the eastern division in northern Harford county,
which is supposed to be of identical age, but this fact has not been as
yet fully established. The most extensive deposit of this material
occurs in Sugar Loaf Mountain, near the boundary of Montgomery
county. Here the sandstone is very homogeneous, fine-grained and
compact, and is very light, frequently white, in color. The massive
sandstone strata of Sugar Loaf Mountain form a series of antichines
overturned toward the west. The formation continues toward the
north in a few insignificant sandstone patches, while toward the south
it soon disappears beneath the phyllite series. The Sugar Loaf sand-
stones pass on their eastern side upward by a gradual transition into
“the overlying deposits, which in their unaltered portion are somewhat
shaley.

Tee Payrure anp Crysraruine Limesrone—The shaley layers
just described pass over into sandy slates, and these again into the
succession of sericite and chlorite schists, which compose the mass of
the ‘semi-crystalline” area. Considerable deposits of limestone,
which are now highly crystalline fine-grained marbles, also oceur, par-
ticularly throughout the northern portion of the district in the area to
the west and north of Westminster. As these rocks are followed
across their strike toward the east they are seen to become more and
more contorted, cleaved and faulted. Closely folded and puckered
layers are frequent, and the secondary cleavage approaches nearer and
nearer to the vertical. The succession of beds is well displayed along
the main stem of the Baltimore and Ohio Railway between Araby and
Hood’s Mills. The alteration, or re-crystallization, of these rocks,
attendant upon the increasing disturbance to which they have been
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subjected, becomes so great that it is not always easy to distinguish
the line of contact between them and the underlying and more ancicent
crystallines of the castern Piedmont region. The recent discovery of
fossils in the phyllites east of Araby by Mr. Keith proves some of
these Tocks to be of Cambrian age.

THE TRIASSIC PERIOD.

The rocks of Triassic age are mainly confined to the western margin
of the Piedmont Plateau and are represented by both sedimentary
and cruptive materials which will be further described under the head
of the Newark Formation and the Diabase.

Tae Newark Formation.—The deposits of the Newark forma-
tion unconformably overlie the limestone and phyllite which have
been above described and cover a considerable area along the western
border of the Piedmont Plateau. Beginning as a belt some ten miles
in width in northern Carroll and Frederick counties, the formation
gradually narrows toward the south, until in the region of Frederick
its full width does not exceed one mile, while at one point directly
to the west of Frederick the continuity of the beds is completely
broken. Farther southward in western Montgomery county the belt
of Newark deposits again broadens to a width of several miles.

The rocks of the Newark formation consist largely of red and gray
sandstones and conglomerates of both silicious and calcareous varieties.
The finer grained and deeper colored deposits generally have their
individual elements united by a ferruginous cement, while the cal-
careous conglomerate, which is largely made up of rounded lime-
stone pebbles, is generally imbedded in a reddish calcareous matrix.
All of the deposits present structures which indicate that they were
formed in shallow water; the coarse conglomerates, the ripple-marked
surfaces, and the tracks of animals all point indisputably to this cou-
clusion.

Tur Dissase.—The sandstones and shales of the Newark forma-
tion, as well as the rocks of earlier age, are found penetrated by dikes
of an igneous rock known as diabase. These dikes extend across the
arca, for the most part, in a north-south direction, and throughout
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central Frederick and Carroll counties, where the covering of sand-
stones and shales has been removed, are found penetrating the lime-
stones and phyllites. It seems probable that the dikes before referred
to as occurring in the eastern division of the Piedmont Plateau are
of similar origin. The diabase is holocrystalline and is composed
chiefly of plagioclase and pyroxene with olivene and magnetitc. The
rocks penctrated have been at times considerably metamorphosed by
the molten rock, which was forced into their fissures, generally with a
hardening of the beds by partial solidification and re-crystallization.
The diabase decomposes with considerable rapidity, although the sur-
face is generally covered with large bonlders of undecayed material
which show characteristic weathering.

Tur ArrpavLacuray Recrow.

The geology of the Appalachian Recgion, as in the case of the
Piedmont Plateau, cannot be fully comprchended without taking into
consideration the great belt of which it forms a part. The beds of
sediments which form the limestones, sandstones and shales of the
Appalachian mountains were deposited in a wide, long trough, which
once extended from north to south throughout the region now occu-
pied by the mountains. This trough was undergoing gradual depres-
sion through most of Paleozoic time, until many thousands of feet of
conformable beds had accumulated in it, mainly as the debris of a
continental mass lying to the east.

This vast accumulation, at the elose of Palcozoic time, was so com-
pressed as to be forced up into a series of great folds, forming lofty
ranges of mountains. The present Appalachians are merely the re-
mains of these ancient folds worn down by natural processes through
many suceessive periods. It is by no means certain that the mountain
crests ever stood higher than at present, for from the moment the
land rose above the sea the forces of denudation became active, and
with varying intensity have continued to the present day. The great
folds have been from time to time plancd down to be again seulptured
as the result of elevatory movements. The compressive force which
raised these mountains acted from the east toward the west, hence the
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most intense disturbanee is always observable in the eastern portion of
the range and dies away gradually into the eentral plains. .\ second-
ary result of this aetion from the east is that all the folds are tipped
toward the west and all the great faults show a thrust in the same
direction. In conscquence of this the oldest of these sediments are
toward the east and the youngest toward the west, although the more
or less abrupt folds into whieh they were thrown, when raised into a
mountain ehain, have sinee been eut oft by erosion in sueh a manner as
to show a repeated sueeession of strata and at the same time to present
in portions of the castern border area roeks of still earlier age.

The seetion made by Maryland aeross the Appalachian system be-
tween the Frederiek valley and the western line of Garrett eounty pre-
sents an almost eomplete series of these various formations. As has
been already pointed out, the mountain system of Maryland is divisible
into three distinet physiographie and geologie distriets, but as the
features of each division appear to some extent repeated in that whieh
is adjaeent to it, it seems more desirable to treat the geology of the
Appalachian Region as a unit, and describe under each formation its
distribution, eharacter and strueture. Referenee to the map will
show the relations which these formations bear to the several geo-
graphic divisions.

The following divisions are recognized in the rocks of the Appa-
lachian Region.

FORMATIONS OF THE APPALACHIAN REGION.
Formations of the Appalachian
Region.

PaLEOZOIC.
Permian (?) .......oiiia Frostburg.

Carboniferous .................... Elkgarden. )
Fairfax. [
Bayard. + =Coal Measures.
Savage. |
Pottsville. |
Mauch Chunk.
Greenbrier.
Poeono.

Devonian . ............ .. ... .. ..., Hampshire (Catskill).
Jennings (Chemung).
Romney (Hamilton).
Monterey (Oriskany).

2
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FORMATION OF THE APPALACHIAN REGION. (Continued.)

Formations of the Appalachian
Reglon.

Silurian ...tk i i iiienn Lewistown (Niagara—L. Helderberg).
Rockwood (Clinton).
Tuscarora (white Medina).
Juniata (red Mcdina).
Martinsbnrg (Hudson River).
Shenandoah (upper part).

Cambrian ............. ... ... Shenandoah (lower part).
Antictam.
Harpers.
Weverton.
Loudoun.
ARCHEAN.
Algonkian (?) ............ill Granite.

Basic Volcanics.
Acid Volcanics.

THEE ALGONKIAN PERIOD.

The rocks of supposed pre-Cambrian age oceur only in the extreme
eastern division of the Appalachian Region and are confined to the
area of the Catoctin and Blue Ridge mountains, including the Mid-
dletown valley, which occupies the region between them. The rocks
of this age, whieh are represented, are entirely of igneous origin, and
attain suffieiently distinct development to warrant separate treatment.
The Algonkian roeks here found may be classified under the head of
the Acid Voleanics, the Basic Volcanics, and the Granites.

Tone Actp Vorcanics.—The aeid voleanies in Maryland occupy
an irregular area north and northeast of Middletown between the
Blue Ridge and Catoetin mountains, and cxtend nearly to the state
line, while to the northwest of this main body are a few outlying
masses. These rocks are close-grained and are holoerystalline wnix-
tures of quartz and feldspar, which often show characteristic flow,
spherulitic and even lithophysal structures. It seems evident, there-
fore, that the rocks were formed by the eruption of a silieious magma
which cooled at or near the surface under conditions not unlike those
shown by the voleanie roeks of the Yellowstone National Park.
During the long periods of time that have followed since this mass
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has cooled, the material has slowly crystallized, so that the glass is
now a quartz-feldspar mosaic, as the product of devitrification. In
color, when fresh, it is dark blue or gray or occasionally red, although
these colors change when the rock becomes weathered until the result-
ing tomes are grayish or pinkish white. These acid volcanics have
been known under the name of quartz-porphyries, quartzites, aporhyo-
lites, ete., and have been the source of much discussion.

Tre Basic Vorcanics.—The acid voleanics were preceded and
followed by extrnsions of more basic materials which now show con-
siderable differences as the result of the varying conditions nnder
which they were formed, and the earth movements to which they have
been subsequently subjected. The rocks have been classed under the
head of ““ Andesite ”” and “ Catoctin schist ” by Keith, who has made
a special study of their occurrence. Both are affiliated in chemical
composition with the Gabbro-Andesite family. The andesite as
above distinguished is not developed in Maryland, the basic voleanics
being alone represented by the Catoctin schists. On the Potomac
river the schists seem almost erowded out by the numerous intrusions
of granite. In the Middletown valley, however, about Middletown
and to the north, as far as the state line, the schist is by far the most
prominent type of rock. The fresh exposures of this rock are light
bluish green in color and are nsnally covered with the schistose dull
gray or yellow slabs which arisc from weathering, or by the blocks of
quartz and epidotc which lie scattered over the surface after the rest
of the material has been removed. The original rock wasa diabase,
which now has lost most of its characteristic features through the
metamorphism which has developed the marked schistosity. The pres-
ence of amygdaloidal structures and textural variations, comhined
with the character of the field relations, makes it highly probable that
these schists represent at least two lava flows (separated by longer or
shorter intervals) which cooled slowly near the surface under coundi-
tions of low pressure.

Tne Granrre.—Intimately intermingled with and cutting the pre-
ceding acid and basic voleanies is an intricately anastamosing body of
granite which occurs in long narrow belts varying in width from a
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yard to six miles, with an average of perhaps 100 yards. The areal
distribution in Maryland is eonfined to the low land north of the
Potomae river, between the Blue Ridge and Catoetin mountains. No
evidence is at hand to show the relation betwcen this mass of granite
and those already described from northeastern Maryland. It seems
probable, however, that they are of the same age and origin. The
small tongues of granite running out into the schistose basie rocks
indicate that the former is the younger and that it has been intruded
into the latter. The granites show only a imoderate amount of mica
and are frequently garnet or epidote-bearing, the garnet-bearing type
being well exposed along the Potomae a mile or so east of Harper’s
Ferry. Here, as in the rest of the area, the granites show marked
evidence of dynamic metamorphism. The feldspars have been de-
fornied and altered, first along the eraeks and then finally entirely into
lenticles of quartz, muscovite and chlorite. This final stage is
macroscopically nothing more thau a silicious slate or sehist and is
barely distinguishable froni the end products of similar metamorphism
in the more feldspathic schists and the Loudoun sandy slates.

THE CAMBRIAN PER1OD.

The rocks of the Cambrian are confined to the eastern division of
the Appalachian Region, previously deseribed as comprising the Blue
Ridge and Great Valley, and cover considerable arcas in Frederick
and Washington counties. They consist of scdimentary materials
that have been much metamorphosed since they were deposited, and
also subjected to marked structural disturbances, rendering their rela-
tions at times difficult of interpretation. Iive divisions have bcen
recognized in the sequence of Cambrian depesits, known respectively
as the Loudoun, Weverton, Harpers, Antietam and Shenandoah for-
matious, the latter, however, being also in part of lower Silurian age.

Tue Louboux TFormamion.—The Loudoun formation, so called
from its typical development in Loudoun county, Virginia, is repre-
sented in Maryland in long narrow belts of rock accompanying the
mountain ridges, and is found in the Catoctin Mountain, the Blue
Ridge and the Elk Ridge. The deposits consist largely of a fine dark
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slate with limestones, shales, sandstones and conglomerates. The
eoarser and thicker deposits are found in narrow synclines upon the
surface of the Algonkian rocks; the thinner and finer beds are in the
synclines, which are sueceeded by the Weverton sandstone. The lime-
stones occur in the form of lenses in the slate and are best developed
along the eastern side of the district just to the west of the Catoctin
Mountain, where they are generally highly metamorphosed. Beds
of sandstone occur in the Loudoun formation, although more promi-
nently developed to the south of the Potomac river. The thickness
of the formation is very variable, ranging from a few to over 500 feet.

The formation as a whole has been much metamorphosed, alteration
being most apparent in the argillaceous beds, which have been ehanged
into slates and schists, all traces of the original bedding being fre-
quently lost. The slate readily decomposes, forming low ground, but
the more silicious rocks commonly occur as small hills or ridges.

Tue Weverron Formation.—The Weverton formation, so called
from its oeeurrenee near Weverton at the point where the Blue Ridge
reaches the Potomac river, consists of massive beds of fine, pure sand-
stone, quartzite, anl conglomerate. ~They are usually white, the
coarser beds somewhat gray. In the Blue Ridge the sandstones are
streaked with black and bluish bands. The deposits are mainly com-
posed of quartz grains, which are well worn and are washed quite
clean of fine argillaceons materials. They at times show cross-bed-
ding, which indicates that the formation was largely laid down in
shallow water. The thickness of the formation is quite variable, be-
tween 200 and 300 feet.

The Weverton sandstone has been subjected to but little meta-
morphism, as the quartz particles which comprise the deposits do not
afford materials whieh admit of much alteration. Slight sehistosity
is evident in the southern part of the Catoetin Mountain. The sand-
stone decays slowly and generally forms projecting ledges on the sur-
face of the country.

Tue Harvers Formarion.—The Harpers formation, so called
from its typieal oeeurrenee at Harper’s Ferry, is eomposed largely of
sandy shales with a few sandstone layers imbedded in its upper por-
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tion. The shales are of a dull bluish gray color when fresh, and
weather to a light greenish gray. Argillaceous materials predomi-
nate, with frequent small grains of quartz and feldspar, while other
materials derived from the Algonkian volcanics appear sparingly.
The thickness of the Harpers formation is difficult to determine, owing
to the absence of any complete section of it. Its outcrops are every-
where included between faults which have cut off intermediate thick-
nesses. It has been estimated, as the result of a number of measure-
ments, to have a probable thickness of 1200 feet.

The shales have been subjected every\vhere to considerable altera-
tion, the feldspathic materials being partially recrystallized into quartz
and mica, with the development of schistosity. The metamorphism
is much more pronounced along the eastern border, in the Catoctin
area, where the change has proceeded so far as to produce a mica-
schist in which small quartz lenses are developed between the layers.
Decomposition has affected the shale to considerable depths, the argil-
laceous materials furnishing a sufficient amount of clay to produce a
soil of some value, but on steep slopes it is easily washed.

Trne An~tieram Formarion.—The Antietam formation receives
its name from Antietam creek, along the tributaries of which the
deposits of this formation are most typically developed. The rock is a
sandstone which grades below by gradual transitions into the Harpers
shale. The sandstone is composed of small grains of white quartzite
well worn and sorted, and it contains a small percentage of carbonate
of lime. Tts color is almost invariably of a dnll brown. It is more
fossiliferous than the other Cambrian formations, remains of trilobites
being not uncommon. The formation has a thickness of about 500
feet.

The Antietam sandstone shows little alteration in its typical area,
but east of Catoctin Mountain there are somc very silicious schists
that may possibly represent it. The more calcareous varieties weather
readily, but numerous blocks of the sandstone generally strew the
surface.

Tre Suenaxpoar Formarion (lower part).—The Shenandoah
formation, so called from the fact that it forms the floor of the
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Shenandoah valley, a part of the Great Valley above deseribed, is com-
posed of a series of blue and gray limestones and dolomites in which
locally slates and sandy shales become imbedded. In certain places
in eastern Washington county beds of pure fine-grained white marble
are also found. The thickness of the Shenandoah formation is esti-
mated to reach approximately 2500 feet. The slatey limestones and
sandy shales are considered to form a series about 1000 fect below the
top of the formation, and the white marble is known to lie below them.
The strnecture is so complicated that the position of the various mem-
bers of the formation is much obscured, and both the rclations of the
beds and the thickness of the formation can only be approximately
given. Fossils are found in the lower portion of the limestones, but
they are exceedingly rare. They are mainly trilobites and brachio-
pods of Cambrian age. The upper layers of the formation contain an
abundance of fossils of lower Silurian age, and as no physical break
occurs within the series of deposits the line between the Cambrian
and Silurian cannot be definitely determined.

The limestone deposits have been but little altered, but the shaley
beds have been generally more metamorphosed with the production
of mica, which causes a more or less clearly defined schistosity. The
deeay of the limestone through solution has left an insoluble residuum
of red clay, through which protrude at times beds of harder materials.
The more rapid solution of the Shenandoah limestone than the rocks
of the other formations has produced the broad fertile Hagerstown
valley. Similar deposits also underlic much of the Frederick valley
as well.

THE SILURIAN PERIOD.

The rocks of the Silurian period are found to the west of the Cam-
brian formations, which have just been deseribed. They constitute
a portion of the Great Valley, and together with the Devonian de-
posits enter into the formation of the Appalachian Monntains proper.
They consist of sedimentary materials that have been but moderately
metamorphosed since they were deposited, although at times sub-
jected to considerable structural disturbances.  Six divisions have been
recognized in the sequence of Silurian deposits, known respeetively
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as the Shenandoah (upper part), Martinsburg, Juniata, Tuscarora,
Rockwood and Lewistown formations.

Tue Suevanpoar Formarion (upper part).—The Shenandoah
formation, which has already been described in the previous chapter
as 1n part of Silurian age, contains an abundant fauna of fossil
brachiopods, gasteropods, eorals and crinoids in its upper beds. These
forms arc in the main identical with those found in the Trenton lime-
stone of New York. As already stated, the line of separation be-
tween the Cambrian and Silurian portions of this formation eannot be
definitely determined, since no physical break oceurs. The upper
portion of the formation does not differ materially from the lower,
so that the deseription which has been given will serve for present
needs.

Tee Marmissure Formamon (Hudson river shales).—The
Martinsburg formation, so ealled from its typical development in the
vicinity of Martinsburg, West Virginia, oecurs in several areas along
the western border of the Hagerstown valley and in the region imme-
diately adjacent to it upon the west. This formation consists of black
and gray ealearcous and argillaccous shales, which are fine-grained
and show but slight variations within the limits of the state of Mary-
land. The shales bear from five to twenty per cent of carbonate of
lime. The deposits were formed in shallow seas which abounded in
graptolites, corals, brachiopods and trilobites which have left abund-
ant fossil remains. The fauna is essentially that of the Hudson river

shales of New York. The thickness of the formation varies from
700 to 1000 feet.

There has been but slight alteration in the shale, which is usually
not sufficient to obseurc the bedding which, however, was never
sharply marked. The rocks of this formation have suffered consid-
erable decay as the result of the solution of the carbonate of lime con-
tained in them.

Tue Juntata Formation (red Medina sandstone).—The Juniata
formation, so ealled from its typical occurrence npon the Juniata
river in Pennsylvania, is limited to the western portion of the central
division of the Appalachian Region in western Allegany county. It
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is best developed in Wills Mountain to the northwest of Cumberland.
The formation eonsists of alternating shales and sandstones of a deep
red eolor. The formation has a thiekness in Wills Mountain of at
least 550 feet.

Tue Tuscarora Formarion (white Medina sandstone), so called
from its typieal development in Tusearora Mountain in Pennsyl-
vania, is found at widely separated points in the Appalachian district.
Upon the east it enters into the formation of North Mountain, the
most castern ridge of the central Appalachians, and npon the west
forms Wills Mountain just to the west of Cnmberland, and also occurs
at scveral points in the intervening country. The rock is chiefly
sandstone, whieh is hard and massive, generally white or gray in color,
and consists for the most part of coarse quartz grains. Few fossils
have been found in the Tuscarora formation, but it is the undoubted
equivalent of the white Medina sandstone of the north. The thick-
ness of the formation is probably not far from 1500 feet in the western
portion of the district. The deposits of the Tnscarora formation
have been subjected to little alteration and the hard sandstone stands
out as ridges upon the snrface.

Tiue Rooxwoop Foramarion (Clinton shales).—The Rockwood
formation, so called from its typical development at Rockwood, Ten-
nessce, is confined to the central district of the Appalachian Region,
occurring in three isolated belts in western Washington county, two
to the east and one to the west of Hancock, and also in three traets in
central Allegany county, two to the east and onc within and to the
west of Cumberland, the latter area being separated into two parts by
the ridge of Wills Mountain. The Rockwood formation consists

mainly of brown and gray shales, which are very fine-grained and

homogeneons. Bands of limestone are at times present in the shales
in the npper portion of the formation. There arc also two beds of
iron ore, the lower near the base of the formation and-the upper near
the top. The original character of these two bands was probably
that of a highly ferruginous, fossiliferous limestone from which the
calcium carbonate has been removed in solution. Fossils are very
numerous in the upper ore bed and in the shales immediately above
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and below it, and contain a mixed Clinton and Niagara fauna. The
thickness of the Rockwood formation probably varies from 750 to
1000 feet in Maryland. |

Tue Lewistown Formation (Niagara, Salina and Lower Helder-
berg).—The Lewistown formation, so named from its typieal occur-
renee at Lewistown, Pennsylvania, is found in Maryland in the
central portion of the Appalachian Region, oceurring like the Rock-
wood formation in several belts confined to the eastern and western
portions of this district, and ocenpying very nearly the same area as
those above described for that formation. The deposits of the Lewis-
town formation consist chiefly of limestones with here and there inter-
bedded shales. Three distinet divisions may be observed in the Lew-
town formation which are well exposed to the east of Potomac Station
in southern Allegany county, viz:

Upper limestone series ................. 640 feet thick
Cement Series ............oeeunenen... 465
Lower limestone series ................. 200

(NOBALL © grre o oime s ome s v e e s D 1305 feet

The upper and lower limestone series contain fossils, but they are
apparently entirely lacking in the intervening cement series.

THE DEVONIAN PERIOD.

The deposits of Devonian age enter, together with the Silurian
rocks, into the formation of the central division of the Appalachian
Region, and together with the Carboniferous deposits into the forma-
tion of the Alleghany Plateau. Tley consist of sedimentary nate-
rials that have been but little altered since they were deposited,
although in places subjected to considerable structural disturbances.
Four divisions are recognized in the sequence of Devonian deposits,
known as the Monterey, Romney, Jennings and Hampshire forma-
tions.

THE Mo~xtrrEY Formarmioxn (Oriskany sandstone).—The Mon-
terey formation, so called from its typical occurrence at Monterey,
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Virginia, is confined, like the upper Silurian formations, to the central
division of the Appalachian Region in western Washington and
Allegany counties. The deposits of the Monterey formation are
typically rather coarse-grained, somewhat friable sandstones, white or
yellow in eolor. At times the materials become very coarse-grained,
resulting in a clearly defined conglomerate, while at other times,
especially in the western portion of the area, the materials are fine-
grained, with herc and there interstratified layers of coarser materials.
These deposits afford excellent glass sand. The sandstone is very
fossiliferous and carries the typical Oriskany fauna of the north. The
formation has a thickness of abont 300 feet.

Tne Rowyey Formarioxy (Hamilton shales).—The Romney
formation, so called from its typieal development in Romney, West
Virginia, is also confined to the eentral division of the Appalachian
Region and occupies very much the same arcas as those above given
for the Monterey (Oriskany) sandstones. The formation eonsists of
black and drab shales with thin bands of limestone. No sandstones
are known to enter into the composition of the deposits, which are
uniformly fine-grained and homogeneous. The strata are fossiliferous
and bear a fauna which is closely related to that of the Hamilton
shales farther north. The formation has a thickness of about 750 fect.

Tue Jexxines Formartiox (Chemung group).—The Jennings
formation, so called from its typical development at Jennings Gap,
Virginia, is found both throughout thie central and western divisions
of the Appalachian Region. With the Appalachian mountains proper
it is frequently repeated throughout western Washington and Alle-
gany counties and occurs as the oldest formation represented in the
Alleghany mountains of Garrett eounty. It underlies the well known
“ glades.” The deposits of the Jenuings formation consist of dull
green or gray shales with interbedded fine-grained sandstones, althongh
the latter arc not generally prominent. In some instances the sand-
stone beds are sufficiently resistant to form well-marked ridges, as is
dliown in the area to the east of Cumberland. Near the top of the
formation there is a eonglonierate, which serves to establish the upper
limits of the formation in Maryland. The thickness of the Jennings
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formation in Maryland is probably between 2000 and 3000 feet. It
has yielded a eonsiderable fauna of trilobites, gasteropods, lamelli-
branchs and brachiopods whieh present elose affinities with the Che-
mung formns of the north.

Tue HampsHiRe ForMATION.

The Hampshire formation, so
called from Hampshire eounty, West Virginia, is found represented,
like the Jennings formation, both in the central and western portions of
the Appalaehian Region, but is best developed in the western portion
of Allegany and Garrett eounties, where exeellent seetions oecur along
the Alleghany front, and may also be seen to good advautage in Jeu-
nings’ and Braddock’s runs west of Cumberland. From these latter
points the strata dip beneath the Carboniferous roeks of the George’s
Creek Valley, oceurring again in a broad Y-shaped belt which extends
from northeast to southwest across Garrett county. The deposits
of the Hampshire formation eonsist prineipally of thin-bedded sand-
stones, separated by fine-grained shales, although at times the sand-
stones become thiek-bedded and may merge gradually into the shales.
The shales which predominate in the upper portion of the Hampshire
formation are for the most part of a reddish color, although at times
brown or grey. The thickness of the formation somewhat execeds
2000 feet. No fossils have as yet been obtained from the Hampshire
formation in Maryland, but the formation is undoubtedly the equiva-
lent of the Catskill of the North.

THE CARBONIFEROUS I’ERIOD.

The rocks of Carboniferous age are confined to the western division
of the Appalachian Region, where they largely make up the Alle-
ghany Plateau and are found in western Allegany and Garrett
counties. The formations represented are the Pocono, Greenbrier,
Maueh Chunk, Pottsville, Savage, Bayard, Fairfax and Elkgarden.

Tre Pocoxo ForMATION.

The Pocono formation, so ealled from
Pocono, Pennsylvania, is the basal member of the Carboniferous
and directly overlies the Hampshire formation above described. Tt
oceurs in a series of narrow belts which extend from northeast to
southwest through western Allegany and Garrett eounties. The

Poeono formation eonsists mainly of hard, thin-bedded, flaggy sand-
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stone which is seldom coarse-grained, although in a few instances
slightly conglomeratic. Thin layers of blaek shale and coaly streaks,
in whieh plant remains are sometimes preserved, oeeur in some loeali-
ties, although not a conspieuous feature of the formation. The sand-
stones have afforded good flagging materials. The thickness of the
formation varies from 100 to 200 feet, but the deposits are seldom
well exposed. The sandstone is, however, something of a faetor in
the topography, and usually forms a line of foothills along the flanks
of the mountains.

Tne GreexsrIER ForMaTION.—The Greenbrier formation, so ealled
from Greenbrier county, West Virginia, oecurs in very much the same
areas in western Allegany and Garrett counties as above deseribed
for the Pocono sandstone, and outerops above the line of foothills just
deseribed. The deposits consist mainly of limestone strata in whieh
arc interbedded shales and some sandstones. The limestones are
more sandy towards the base. The limcstones near the upper portion
of the formation are of eompact structure and gray in color. They
are also at times marly in their upper layers and these marly strata are
frequently fossiliferons. The limestone is burned locally for building
and agricultural purposes. The formation has a thickness of about
200 feet.

Tur Mavcn Crusk Formation (Canaan formation).—The Mauch
Chunk formation, so ecalled from Maueh Chunk, Pennsylvania,
flanks the ridges of western Allegany and Garrett counties and grades
gradually downward into the Greenbrier deposits. The strata eon-
sist chiefly of red shales interstratified with flaggy, red-brown, fine-
grained sandstones. The sandstone is at times micaceous. Thin
beds of dark carbonaceous shales oeeur at times near the top of the
formation. The deposits have a thickness of from about 800 to 1000
feet.

Tre PorrsviLLe Formation (Blackwater formation).—The Potts-
ville formation, so called from Pottsville, Pennsylvania, is the lowest
division of the Coal Measures and forms the mountain ridges whieh
border the coal basins. The Pottsville formation eonsists of beds of
sandstone and eonglomerate interstratified with sandy shales in which
thin beds of coal are loeally developed. The sandstones and con-
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glomerates are mainly composed of pure quartz grains and pebbles,
which are commonly cemented by means of silicious materials. These
coarse deposits are also frequently cross-bedded and are very irregular
in both their extent and sequence. Important deposits of fire-clays
are found in the Pottsville formation. They occur at two horizons,
one above the middle of the upper half of the formation and the other
in a similar position in the lower portion. Overlying the upper fire-
clay deposit is a thin scam of coal which has been exploited to some
extent at the Mount Savage mines and may prove of valuc at other
points. The thickness of the formation is between 300 and 350 feft.

Trg Savace Formatron.—The Savage formation, so called from
Savage mountain, Maryland, is the lowest of the coal-bearing forma-
tions in western Allegany and Garrett counties and occupies the basal
portion of the basins within the synclines, which are outlined by the
Pottsville conglomerates. The deposits consist of shales and sand-
stones in which are interbedded several coal seams. The most val-
uable of these coal seams is known as the ¢ Six-foot Vein,” which is
found at the top of the formation. It is the most important coal seam
next to the “ Big Vein ” of the Elkgarden formation. Another seam
of coal of some importance, which, however, seldom reaches 3 feet in
thickness, is found about 30 feet from the base of the formation.
There are also one or two seams of smaller proportions which have
never been regarded of economic importance. The sandstones and
shales arc very variable, the sandstones often becoming shalcy. Tl
thickness of the formnation is about 150 feet.

Tue BavaRp Formarron.—The Bayard formation, so called
from Bayard, West Virginia, overlies the Savage formation, above
described, and has in general the same area of distribution. The
deposits consist of sandstones in which are interbedded three workable
seams of coal. The lower portion of the formation consists of rather
thick-bedded sandstones in which are interbedded thinner sandstones
and shales and an unimportant coal seam. The middle of the forma-
tion consists of shales, with thin-bedded sandstone in which are inter-
stratified the three workable seams of coal, viz.: the “ Three-foot
Vein,” near the base; the “ Two-foot Vein,” which is some 50 feet
higher; and the “ Four-foot Vein,” which is at the top of this division.
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Several bands of blue limestone are also found in this division. The
upper member of the Bayard formation consists of thick-bedded sand-
stones, sometimes flaggy, but almost always without traces of coal.
Its lithologic characters serve as a guide, however, to the location of
the underlying coals. The Bayard formation has a thickness of
about 400 feet.

Tue Famrax Foraarion.—The Fairfax '  formation, so called
from Fairfax, West Virginia, has only been observed to the east of
the Alleghany front in western Allegany and eastern Garrett count-
ies, where it occurs in a restricted arca in the basin of the North
Branch of the Potomac river and its tributaries. This formation is
mainly composed of shales in which argillaceous sandstone beds are
interstratified. It contains little carbonaceous material and has been
referred to as the Barren Measures. There is, however, an ““ 18-inch
Vein,” which generally bears coal of good quality, found about 50
feet below the top of the formation. At about the centre of the
formation there is an impure carbonaceous bed that is locally known
as “ The Dirty Nine,” but which has no economic value. The Fairfax
formation has a thickness of about 300 feet.

Tne Erkearben Formarion.—The FElkgarden formation, so
called from Elkgarden, West Virginia, is like the Fairfax formation
confined to the valley of the North Branch of the Potomac river and
its tributarics, and is especially well developed in the central and
northern portions of the George’s Creek Valley in western Allegany
county. The formation consists for the most part of shales in which
are interbedded several sandstone layers and two important coal seams.
The most important coal vein is situated at the base of the formation
and is called the “ Big Vein ” or the ““ Fourteen-foot Vein.” Tt is the
most important coal-bearing scam in Maryland and is known in Penn-
sylvania as the “ Pittsburg Vein.” It affords coal of high quality and
great purity, and has been a source of great wealth to the state. It
varies in thickness, commonly from 10 to 14 feet, but in local areas
has been found to reach 17 feet. About 115 fect above the top of
the “ Big Vein ” is a coal seam which is known as the ““ Gas Coal ” or
“Tyson Vein.” Tt has a thickness of from 3 to 7 feet. The thick-
ness of the Elkgarden formation is about 250 feet.
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THE PERMIAN PERIOD.

The rocks which are here questionably referred to the Permian are
confined to the central portion of the George’s Creek valley in western
Allegany county where they rest with apparent conformity upon the
Carboniferous deposits below. The single formation recognized in
these rocks of doubtful Permian age is denominated the Frostburg
formation.

Tre Frostsure Formarion.—The Frostburg formation, so called
from Frostburg in Allegany county, apparently conformably overlies
the Elkgarden formation of Carboniferous age. It oceurs in patches
along the centre of the Georges Creek valley, chiefly in the vicinity
of Frostburg, where erosion has left fragments capping the tops of the
higher lands. The Frostburg formation consists of limestones, sand-
stones, and shales, the limestones occurring in several bands aud at
different horizons. The most important of these limestone beds forms
the base of the formation. Sufficiently distinctive fossils have not yet
been obtained from the Frostburg formation and its separation from
the Carboniferous formations below is not yet definitely determined.
The difference in the character of the materials as compared with
the formations below is striking, indicating that the physical condi-
tions had changed prior to the deposition of the materials. The coal
beds of earlicr date are enmtirely lacking and in their place we have
deposits which indicate deeper waters, in which, during much of the
time, little sediment was being laid down. The thickness of the
Frostburg formation is about 250 feet.

Tue Coastar Praiw.

The area of low land which borders the Piedmont Plateau upon the
east and passes with constantly dccreasing elevation seaward has
already been described under the name of the Coastal Plain. It is
part of that great belt of low country which extends from New Jersey
to the Gulf and is made up of geological forinations of younger date
than those which have been hitherto described. These later forma-
tions stand in marked contrast to the strata in other portions of the
state in that they have been but slightly changed since they were
deposited. Laid down one above another upon the eastern flank of
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the Piedmont Plateau when the sea oceupied the present arca of the

Coastal Plain, these later sediments form a series of thin sheets, which
are inclined slightly to the seaward, so that successively later forma-
tions are encountered in passing from the inland border of the region
toward the eoast. Oscillation of the sea floor, with considerable
variation both in the angle and direction of the tilting, went on, how-
ever, during the period of Coastal Plain deposition. As a result the
stratigraphic relations of these formations, which have generally been
held to be of the simplest character, possess in reality much com-
plexity along their western margin, and it is not uncommon to find
that intermediate members of the series are lacking, as the result of
transgression, so that the diserimination of the different horizons, in
the absence of fossils, is often attended with great uncertainty.

The Coastal Plain sediments, deposited after a long break in time
between the red sandstones and shales (Newark formation) of Triassic
age (hitherto described as overlying tlie crystalline rocks of the west-
ern division of the Piedmont Platcau) and the lowermost of the serics
now to be considered, complete the sequence of geological formations
found represented in Maryland. From the time deposition opened
in the coastal region during late Jurassic or early Crctaceous time to
the present nearly constant sedimentation has apparently been going
on, although frequent .unconformity appears along the landward
margins of the different formations.

The formations of the Coastal Plain consist of the following:

FORMATIONS OF THE COASTAL PLAIN.

Formatlons of the
Coastal Plain.
CENOZOIC.

Pleistocene Columbia.

Neocene Lafayette.
Chesapeake.

Eocene Pamunkey.

MEesozoic.
Cretaceous Raucocas.
Monmouth.
Matawan.
Raritan. l
Patapsco. | _potomac
JUrassic () .. auriininiaia e Arundel, J Glrodp:
Patuxent.
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THE JURASSIC PERIOD.

The deposits in Maryland which are here doubtfully referred to the
Jurassic period include the lower portions of what has been commmonly
denominated the Potomae formation, but which is now known to rep-
resent several quite distinct geological horizons. This thick series of
strata which extends as a continuous belt from New Jersey south-
ward across Maryland into Virginia and which occurs also in the
South Atlantic and Gulf states can be separated upon both physical
and paleontological grounds into four formations, the two lower
known as the Patuxent and Arundel formations being provisionally
referred to the Jurassic period.

Tue Parvxest Formation.—The Patuxent formation, so called
from its typical development in the upper valleys of the Little and
Big Patuxent rivers, is the basal formation of the Coastal Plain series,
and is found lying directly ilpon the crystalline rocks of the Piedmont
Plateau. Tt appears near the landward margin of the Coastal Plain
and has been traced as a narrow and broken belt from Cecil county
across Harford, Baltimore, Anne Arundel and Prince George’s count-
ies to the borders of the Distriet of Columbia.

The deposits consist mainly of sand, sometimes quite pure and
gritty, but generally containing a considerable amount of kaolinized
feldspar, producing a clearly defined arkose. Clay lumps are at
times scattered in considerable numbers through the arenaceous beds.
Frequently the sands pass over gradually into sandy clays, and these
In turn into argillaceous materials, which are commonly of light color,
but often become highly colored and are locally not unlike the varie-
gated clays of the Patapsco formation. The more arenaceous deposits
are cross-bedded, and the whole formation gives evidence of shallow
water origin. The Patuxent formation is estimated to attain a thick-
ness of about 150 feet, but it may be considerably thicker at some
points.  No distinctive fossils have as yet been found in this formation
in Maryland.

Tue ArvspEL Formarion.—The Arundel formation, so called
from Anne Arundel county, where the strata are well developed, con-
sists of a series of large and small lenses of iron-ore bearing clays




MARYLAND GEOLOGICAL SURVEY 191

which occupy ancient depressions in the surface of the Patuxent for-
mation. These lenses have been traced all the way from Cecil county
to the border of the District of Columbia. The clays are highly
carbonaccous, lignitized trunks of trees being often encountered in an
upright position with their larger roots still intact. Scattered through
the tough, dark clays are vast quantities of nodules of iron carbonate,
at times reaching many tons in weight, and known to the miners under
the name of “white ore.” In the upper portion of the formation
the earbonate ores have changed to hydrous oxides of iron, which the
miners recognize under the name of “ brown ore.” The largest lenses
have been found to reach a thickness of nearly 125 feet.

The fossils thus far found consist mainly of Dinosaurian remains,
which Professor Marsh regards as indisputable proof of the Jurassic
age of the deposits. Among the few plant fossils thus far collected
from this horizon no dicotyledonous types of vegetable life have as
yet been detected, and from what is known of the flora there is nothing
that would hinder its reference to the Jurassic. Both the physical and
palcontological characteristics of the deposits point to swamp condi-
tions as affording the only satisfactory explanation for the origin of
the formation. This could have been brought about by landward
tilting of the continent accompanied by a clogging of the drainage
lines.

THE CRETACEOUS PERIOD.

The formations grouped under this head comprise members of both
the lower and upper Cretaceous, a marked line of unconformity
occurring between the two groups. To the north of Maryland, in
eastern New Jersey, deposits of undoubted Cretaceous age pass con-
formably over into the basal strata of the Tertiary, but in Maryland
the break between the uppermost member of the Cretaceous series
and the Eocene is sharply defined. The Cretaceous deposits extend
as a broad belt from New Jersey across Maryland into Virginia. Five

distinct formations may be recognized in Maryland, viz.: the Patapsco

and Raritan formations of lower Cretaceous age and the Matawan,
Monmouth and Rancocas formations of upper Cretaccous age.
Tue Parapsco Formarion.—The Patapsco formation, so called
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from its typical occurrence in the valley of the Patapsco river, forms
the lowest division of the Cretaceous deposits here deseribed. It
extends entirely across the state from the Delaware border to the
Potomac river, and throughout this distance is one of the most im-
portant members of the Cretaccous series.

The deposits of this division consist chiefly of highly colored and
variegated clays which grade over into lighter colored sandy clays,
while sandy bands of coarser materials are at times interstratified.
The sands frequently contain much decomposed feldspar, and rounded
lumps of clay occur at times. The sands are often cross-bedded, and
all the deposits give evidence of shallow water origin. The formation
is estimated to reach a thickness of 200 feet. The deposits rest very
unconformably upon the Arundel below.

The fossils obtained from this formation consist entirely of plant
impressions and a few indeterminate molluscan shells. The flora is
very rich both in specics and individuals. It has alrcady been exten-
sively investigated by Professor Ward of the U. 8. Geological Survey,
who finds a considerable representation of dicotyledonous types of
vegetable life among the forms examined. The general assemblage
of types is distinctly Cretaceous.

Tue Rarrran Formartion.—The Raritan formation, so called
from its typical development in the valley of the Raritan river in New
Jersey, extends across that state into Maryland. It is found in Ceeil
and Kent counties and extends thence southeastward along the eastern
border of Harford and Baltimore eounties into Anne Arundel county,
where it broadens out and occupies a large extent of country along
the Severn river. Beyond the Patuxent valley the areca of outcrop
narrows, as the result of the transgression of the overlying upper
Cretaceous strata.

The deposits of the Raritan formation consist chiefly of thick-bedded
and light colored sands, which at times become gravels. Frequently
in the lower portion of the formation the sands grade over into clays,
whicli are generally light in color and highly silicious, although they
are sometimes deeply colored. The thickness of the Raritan forma-
tion reaches about 500 feet. The deposits overlie unconformably the
Patapsco sediments below.
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The fossils are quite distinet from those which are found in the
Patapsco formation and abound much more largely in dicotyledonous
types of vegetable life. Most of the species are identieal with those
found in the Amboy clays of New Jersey which form the northern
extension of the formation as developed in Maryland.

Tae Marawan Foryation.—The Matawan formation reeeives
its name from Matawan ereek in Monmouth county, New J ersey,
where the deposits of this horizon are typically developed. It is the
most widely extended of the upper Cretaceous formations and reaches
from the shores of the Raritan Bay across New Jersey, Delaware and
Maryland to the Potomac river. Throughout Virginia it is buried
beneath later deposits which have transgressed it, but it reappears
again in the Carolinas. Within the limits of Maryland it forms a
narrow belt which crosses southern Cecil and northern Kent counties,
and then reappears upon the western shore of the Chesapeake in
eastern Anne Arundel county, and thence continues southwesterly
with constantly narrowing confines across Anne Arundel and Prinee
George’s counties, during the latter part of its course appearing as a
narrow band along the westward face of an ill-defined escarpment.

The deposits of the Matawan formation consist mainly of dark
colored mieaceous, sandy elays, whieh are generally argillaceous in
their lower part and sandy toward the top. Upon the eastern shore
of Maryland the Matawan formation has a thiekness of very nearly
100 feet, but it has already considerably declined in eastern Anne
Arundel county, where it is about 50 feet, and thence continues to
decrease southeastward, until in the vicinity of Fort Washington it
has declined to 15 feet in thickness, as a result of the gradual trans-
gression of the Eocene deposits.

The fossils of the Matawan formation are highly characteristic of
its upper Cretaceous age. Numerous marine mollusea, among them
several species of characteristic ammonites, are found among its fauna.
Some of these forms range into the next succeeding Monmouth forma-
tion, but many are restricted to the Matawan.

Tue Mowmovrs Formartion—The Monmouth formation, so
called from its typical development in the region of the Monmonth
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Battle Ground, in Monmouth eounty, New Jersey, extends from New
Jersey southward across Delaware into Maryland, but is much less
extensively or typically developed in the state of Maryland than to
the northward, although some of its characteristic features are still
prominent. The Monmouth formation lies to the east of the Matawan
deposits above described and forms a narrow belt crossing Cecil, Kent,
Anne Arundel and portions of Prinee George’s counties, but gradually
disappears beyond the valley of the Patuxent as a result of the trans-
gression of the Eocene deposits.

Upon the eastern shore of Maryland we find the three subdivisions
of the Monmouth formation which characterize the New Jersey de-
posits represented, viz.: the basal red sands (Mount Laurcl sands),
overlain by a well defined marl bed (Navesink marl), and this in turn
capped by slightly glauconitic red sands (Redbank sands); but npon
the western shore of Maryland the differentiation of the Monmouth
formation into these several parts is no longer possible, the formation
being represented by fine pinkish sands, whieh are sparingly glau-
conitic and which show no constant separation into lithologic zones.
The deposits have a thickness of about 75 feet upon the eastern shore,
but do not exceed 50 feet in Annc Arundel county, and gradually
deeline in thiekness until their final disappearanee beyond the Patux-
ent valley.

The fossils of the Monmouth formation are not strikingly different
from those of the Matawan formation, although there are many which
are distinetive; while at the same time the more characteristie forms
of the Matawan formation are not found in the Monmeuth. The
deposits arc of undoubted upper Cretaceous age.

Tue Raxcocas Foryariox.

The Rancocas formation, so called
from its typical occurrence in the valley of Rancoecas ereek in southern
New Jersey, is well developed upon the eastern shore of Maryland,
where it forms a broad belt across Ceeil and Kent eounties to the east
of the Monmouth formation, and is the direct southward extension of
similar deposits in New Jersey and Delaware. On the western side
of the Chesapeake Bay it is found in only a few isolated patehes in the
extreme eastern portion of Anne Arundel eounty near the mouths of
the Severn and Magothy rivers.
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The Rancocas formation consists of greensand marls, which in some
localities are highly calcareous on account of the large number of
shells of various mollusean forms. In general the deposits are quite
arenaceous and are commonly less glauconitic than the same beds
in New Jersey. The deposits have a thickness of from 50 to 60 fect
in Kent county, where they are most extensively developed, but on
the western shore of the Chesapeake they nowhere appear at the sur-
face with a greater thickness than 4 or 5 feet.

The fossils of the Rancocas formation are highly characteristic and
are in the main quite distinet from those which are found in the
Matawan and Monmouth formations. Their upper Cretaceous age is,
however, clearly apparent, and they are generally regarded as occupy-
ing a very high position in that division.

THE EOCENE PER10OD.

The deposits overlying the Cretaceous formations, above described,
have, from a very early period, been regarded as of early Tertiary
age, although our knowledge of them was confined to a few localities
from which characteristic fossils had been obtained. Later study,
however, has shown both the proper stratigraphic and paleontologic
relations of these deposits, so that they are now well understood.

The Pamunkey formation, so called

Tue Payunkey Formariox.
from its highly characteristic development in the valley of the
Pamunkey river in Virginia, extends across Maryland from northeast
to southwest, through the counties of ent and Queen Anne’s on the
Eastern Shore and of Anne Arundel, Prince George’s and Charles in
southern Maryland. Tts area of outerop constautly broadens from the
Delaware line (to the north of which it is buried by the transgression
of the Neocene deposits) toward the sonuthwest, and in the valley of the
Potomac river has a width of more than 15 miles.

"The deposits of the Pamunkey formation are highly glanconitic and
are found in their unweathered state either as dark gray or green
sands or clays. The glauconite varies in amount from very nearly
pure beds of that substance to deposits in which the arenaceous and
argillaceous elements predominate, although the strata are generally
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very homogeneous through considerable thicknesses. In certain hori-
zons the shells of organisms are found eommingled with the glau-
conitic materials in such numbers as largely to make up the beds, pro-
ducing what is known as a greensand marl, and these beds are at times
so indurated as to form limestone layers. When the glauconite is
weathered the deposits lose their characteristic gray and green color
and generally become lighter gray with reddish or reddish brown
streaks or bands, or may beeome entirely of the latter eolor. In this
condition they are often cemented into a ferruginous sandstone. The
unweathered deposits are found mainly in Charles and Prince George’s
counties, while the weathered beds appear chiefly to the northward in
Anne Arundel county and upon the eastern shore of the Chesapeake.

The fossils of the Pamunkey formation are numerous and char-
aeteristic and admit of separation into two elearly defined faunal
zones, the lower of which has been described as the Aquia Creek
stage and the upper as the Woodstock stage.

The Aquia Creek stage, so called from its typical development along
the banks of Aquia creek, a tributary of the Potomac, contains a
highly characteristie fauna, which has caused the correlation of this
division with the lower Eocene of the southern Atlantie and Gulf
states. No satisfaetory stratigraphic limits have as yet been assigned
to this division and the deposits seemn to grade gradually upward into
the overlying division.

The Woodstock stage, so called from its typieal development at
Woodstock, Va., on the southern bank of the Potomac, about 15 1niles
below Aquia creek, is characterized by a fauna which has been shown
to be the same as that contained in the middle Eoeene in the Gulf
states. As above stated, no satisfactory stratigraphic line has as yet
been detected separating this division from that which is found be-
neath it, so that it may be regarded for the present simply as a faunal
zone.

THE NEOCENE PERIOD.

The Neocene deposits of Maryland oecupy a broad area in the east-
ern portion of the state and consist of strata which attain greater
thickness than those of any other period represented in the Coastal
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Plain, with the possible exception of the Cretaccous. The deposits of

Neocene age have been divided into two formations, viz., the Chesa-
peake and Lafayette formations.

Tie CuesareEsXE Formatiox.—The Chesapeake formation, so
called from its extensive development upon the shores of the Chesa-
peake Bay, extends as a broad belt across the state and ocenrs like-
wise in the areas both to the north and the south of Maryland as an
important member of the Coastal Plain series. The strata overlie
unconformably those of the Pamunkey formation and gradually over-
lap the latter toward the north, and just beyond the Delaware border
rest directly upon the upper Cretaceous beds.

The deposits of the Chesapeake formation consist of sands, clays,
marls and diatomaceous beds, the latter composed chiefly of the tests
of the microscopic plant forms called diatoms, and mainly confined to
the lower portion of the formation. The diatomaceous beds afford
fine sections at Pope’s creek on the Potomae, at the mouth of Lyon’s
creek, a tributary of the Patuxent, and at Herring Bay on the west
shore of the Chesapeake. At these points the light colored bluffs are
very striking objects in the landscape. The nearly pure diatomaceous
earth reaches a thickness of about 30 feet, although the remains of
diatoms are found scattered in greater or less amounts throughout the
overlying strata. This diatomaceous earth can be traced from the
castern shore of Maryland entirely across the state and thence sonth-
ward into Virginia. From its wide occurrence in the viecinity of Rich-
mond it is sometimes known as “ Richmond earth.” It was long
referred to in the literature of the subject as ‘ Bermuda earth,” from
its supposed occnrrence on the Island of Bermuda, but the specimen
upon which the reference was based was ultimately shown to have
come from “ Bermuda Huundred ” on the James river. The diatoma-
ceous earth is frequently described under the names of “ Infusorial
earth,” “ Tripoli ” and “ Silica.” The higher portions of the Chesa-
peake formation are comprised of sands and clays of various colors
and frequently carry vast numbers of mollnscan shells. Ixtensive
beds of shell marl nnderlie much of the Miocene country. These
deposits become at times cemented into hard limestone ledges. At
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some points the beds are carbonaceous, as at the mouth of the Patuxent
river, where a bed of lignite several feet in thickness is exposed at
water level.

The fossils are very numerous, consisting mainly of diatoms, corals,
mollusks, brachiopods and cetaceans, which admit of a division of the
strata into faunal zomnes, as in the case of the Eocene. Three such
faunal zones have been described in the Miocene of Maryland, viz.:
1. The Plum Point fauna, 2. The Jones’ Wharf fauna, 8. The St.
Mary’s fauna, the determination in each case being based entirely
upon the molluscan types.

Tre Laraverre Formamiox.—The Lafayette formation, so called
on account of the similarity of the strata in Maryland to those
described by Hilgard in Mississippi under that name, widely covers
the deposits of the Coastal Plain, hitherto described, and occupies a
broad area throughout the southern and eastern portions of the state.
In southern Maryland the Tafayette formation covers the higher
levels, but is found at a mnch less elevation in the eastern counties,
where it passes eastward beneath the covering of Pleistocene deposits.

The deposits of the Lafayette formation consist of gravels, sands
and clays, which are very irregularly stratified and often change
rapidly within narrow limits. Toward the ancient shore line the for-
mation is a coarse gravel, through which is scattered a yellowish
sandy loam, the whole cemented at times by hydrous iron oxide into
a more or less compact conglomerate. The castward extension of the
formation shows a gradual lessening of the coarser elements and a
larger admixture of loam. The constituent materials out of which
the deposits are formed are frequently much weathered and become
a prounounced arkose. The deep orange color of the strata is highly
characteristic of the formation. The deposits seldom excced 25 feet
in thickness, although at some points a thickness considerably greater
has been observed.

The Lafayctte formation has afforded no fossils in the state of
Maryland to indicate its geological age. I'rom the fact, however, that
the strata rest unconformably upon the underlying Chesapeake de-
posits of Miocene age and are in turn unconformably overlain by
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Pleistocene strata, they have been considered to represent the Plio-
cene, and thus to belong to the Neocenc. Where they are exposed as
a superficial covering at the higher levels the strata exhibit much more
extensive changes than the Pleistocene deposits, so that it is probable
that much time must have elapsed after the former were laid down
before the deposition of the latter. The ehronological determination
of the Lafayette formation is based, therefore, upon geological rather
than paleontological grounds.

THE PLEISTOCENE PERIOD.

Superficially overlying the other formations of the Coastal Plain
are deposits of Pleistocene age, which with marked variation in thick-
ness, composition and strueture extend from the glacial accumulations
of northern New Jersey through the southern Atlantic and Gulf states
to the Mexican border. The deposits of the Pleistocene in Maryland
have been grouped in a single division, known as the Columbia
formation.

Tue Corvmnia Formation.—The Columbia formation, so called
from its characteristic development in the District of Columbia,
widely covers the other deposits of the Coastal Plain throughout the
eastern and southern counties of the state, and at the border of that
region extends far along the various stream channels which enter from
the Piedmont Plateau. The higher area of the central and western
portions of the Coastal Plain were apparently never reached by the
Columbia seas.

The deposits of the Columbia formation consist of gravels, sauds
and clays, which differ from the preceding deposits of the Lafayette
formation in containing much less deeomposed materials and in having
suffered far less denudation since they were deposited. The deposits
are generally coarscly stratified, with frequent occurrence of cross-
bedding.

The Columbia period is divisible into an carlier and a later sub-
division, represented in deposits occupying high and low levels
respectively. The earlier deposits are more nearly similar to those
of the Lafayette in color and in the greater frequence of decomposed
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materials, and were probably to a eonsiderable extent formed of the
redeposited materials of that formation. They show evidences of
much less age, however, although they have suffered considerably as
the result of denudation. The later deposits form well-marked
terraces along the stream ehannels throughout the western portion
of the Coastal Plain, and also eover mueh of the lower portion of the
intervening eountry. In the low land of the extreme southeastern
seetion of the state they bury from view all of the underlying strata.

The relatively small amount of denudation whieh the Columbia
deposits have suffered as a whole, eompared with the earlier formations,
renders it possible to deteet three distinet phases, whieh have been
deseribed as the fluvial phase, the inter-flurial phase, and the low-
level phase; the first or fluvial phase reaching the fullest develop-
ment along the leading water-ways and their larger tributaries and
consisting in its lower horizon of eoarse pebbles and boulders, passing
upward into a brownish loam; the seeond or inter-fluvial phase being
found typically represented in the eountry which lies between the
water-ways and characterized by materials of local origin and pro-
dueed largely by wave aetion, although frequent gradations into the
fluvial phase are to be found toward the leading water-ways or at
points where the eurrents have transported large amounts of river-
derived materials; the last or low-level phase being developed through-
out the area of complete submergence, beyond the aetion of the
streams, where more regularly stratified deposits of sands, elays and
loams abound. It is this phase which is regarded as coating, with
greater or less thickness, the great area of extremely low country
which forms the eastern portion of the Coastal Plain.

Review or Grorocioar CHRONOLOGY AS REPRESENTED 18 MARYLAND.

In the earliest days of the earth’s existence of which we can take
eognizanee, when as yet the oldest strata whieh earry evidence of life
had not been laid down, the eontinent of North Ameriea was but
roughly outlined. There was above the oeean level, first of all, a
great V of crystalline roek whose apex was in the Adirondack mount-
ains in New York, while its two arms reached one toward Alaska and
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the other toward Labrador. Upon this great skeleton the continental
area has sinee been gradually built up by accumulation of sediments
along its borders; yet in these early davs there were additional arcas
above the seas which furnished the source of some of this sedimentary
material, but whieh have themselves more or less completely disap-
peared. 'We must to-day draw our inferences regarding the character
and extent of these areas both from the nature of the roek comprising
their scanty fragments and from the character and relations of the
strata of later date. There is no positive evidence that we have rep-
resented in Maryland any of the rocks of this earliest portion of
Archean time, although it is not impossible that part of the gneiss
complex may represent it.

There is much evidence in support of the view that the later por-
tion of Archean time, which has been referred to as the Algonkian
period, is represented by rocks of many varieties within the limits of
the state of Maryland. The proof of this is seen not only in the
character of the roeks themselves, but also when we eonsider the vast
thickness of sediments which accumulated later, during the whole
lapse of Paleozoic time, in the great trough in which the Appalachian
mountains were formed. We are compelled to assume a great con-
tinent or mountainous mass lying along the southcastern edge of our
present continent and extending perhaps eastward well into, if not be-
vond, the limits of the Coastal Plain, although we can form but little
conception of the form and area of this ancient land mass. That it
must often have stood at some considerable elevation above sea-level
aud have borne streams of no mean proportion is shown by the rapidity
with which sediments, often eoarse in nature, were furnished to the
inland sea which stretched along its western margin. To-day we have
preserved to us in the erystalline plateau whieh extends from New
York to Alabama along the eastern base of the present Appalachian
mountains, with a width of 300 miles in the Carolinas, the merest
remnant of this ancient continent. These rocks with the ernptives
which have broken through them are confined in Maryland mainly
to the eastern portion of the Plateau country, although on account of
structural disturbances which have taken place in the area farther
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westward, they reappear again in the granite and voleanic rocks of
the Blue Ridge district. Even before the close of Archean time the
Algonkian rocks had already been greatly crumpled, altered and
mctamorphosed by the intrusion of the ignecous masses.

The oldest shore-line of Paleozoic time must have stood somewhere
to the east of the Frederick valley, perhaps along the western flanks of
Parr’s Ridge, although smaller troughs penetrated the continental
margin, as shown by the sandstone of Deer creek and the long band of
phyllites and erystalline limestones which extend aeross Baltimore and
Harford countics into the Peach Bottom region of the Susquelianna.
Towards the elose of the lower Silurian period occurred the first great
mountain-making movement of Paleozoie time. It is known in New

‘ngland as the “Green Mountain uplift.” Although less pro-
nounecd toward the south, its influence was profoundly felt at least
as far as Maryland, for it was probably during this period that the
slates and limestones of the western Plateau region were so highly
folded and metamorphosed.

During later Silurian time the shore-line of the inland sea was
pushed considerably westward, and it is doubtful whether it ever again
rcached a point east of the Blue Ridge, as this barrier was doubtless
raised in part at least by the disturbanees of the lower Silurian, which
have just been described. Through the upper Silurian, Devonian and
Carboniferous periods comparative quiet reigned. While subject to
continual oseillation, the sea-floor in the Appalachian Region was, in
the main, sinking, although there was a gradual recession of the shore-
line westward. Toward the end of Paleozoic time the great Appa-
lachian trough gradually shallowed, and during the later part of the
Carboniferous period became to a large extent occupied by swamps,
in which the vegetable life of that time flourished luxuriantly. The
remains of these aneient forests form the great coal seamns of the
Appalachian Region, although to-day we possess but their smallest
remnants in Maryland.

At the elose of the Paleozoic occurred probably the greatest mountain
upheaval that eastern Ameriea has ever known. The vast sequence
of sediments, whieh had aceumulated in the great Appalaehian
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trough to a depth of nearly three miles, was raised in a series of folds,
transforming the former sea into a great mountain chain, although
perhaps of no greater, if as great, proportions as it has to-day. From
its first appearance above the waters, this mountain chain has been
continually preyed upon by rain, wind, frosts and streams, with the
result that the greater proportion of its bulk is to-day stretched out
along our coastal border. Tts growth was gradual—at least not the
product of a.sudden revolution—so that the period of its greatest ele-
vation can be with difficulty determined. As the result of the ele-
vation of the Appalachians into the great mountainous area the sea
was crowded out of its position in the eastern interior portion of our
continent; but carly in Mesozoic time, already during the Triassic
period, a long, narrow trough cxtended across Maryland near the
eastern edge of the mountainous district, in what is to-day the ¥Fred-
erick valley, and in this trongh was deposited a great thickness of red
sandstones and shales (Newark formation), cut through and inter-
bedded with flows of ernptive rock (Diabase). Toward the middle of
Mesozoie time there was a decided continental elevation, which drained
the interior trough, while the deposits of this period were doubtless
laid down far to the eastward of the present coast-line.

Later in Mesozoic time, probably near the closc of the Jurassic
period, there was a marked depression of the continent along its
eastern border which bronght the sea to and beyond the present west-
ern margin of the Coastal Plain. There is good evidence that this
eastward tilting of the continent was not at right angles to the present
oceanic border or persistent for any great length of time in the same
direction, as is shown by the irregular transgression of the several
formations of the Cretaceous period. Broad reaches of shallow and
brackish waters bordered the coast during the later Jurassic and carly
Cretaceons periods, and shore enrrents distributed the material brought
to the sea by the rivers. Continuous depression, however, did not
take place during this period; the deposits were several times raised
and subjected to denuding agencics. At the close of the lower Creta-
ceons a pronounced erosion interval ocenrred prior to the depression,
which brought in the marked marine conditions of upper Cretaceous
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time. During this period of upper Cretaccous submergence the land
of the continent must have stood at a low level, since the sediments
accumulated slowly and with a constantly decreasing quantity of land-
derived materials.

At the close of Mesozoic time, or perhaps a little later, another ele-
vation of the continent, accompanied by the gradual stripping off of
the deposits of earlicr date, took place. Over this irregular surface
the Eocene deposits were laid down in the submergence which opened
the Tertiary period. ~Again came elevation at the close of the Eocene,
followed by another submergence during the carly Neocene, although
the transgression of the previous period, which had gradually over-
lapped the Cretaceous deposits to the sonthward, was now towards the
north, so that the oscillations of the continent in Tertiary time were
much less normal to the coastal border than they had been during the
late Cretaceous. During the early Neocene period a great volume of
sediments was deposited, the strata giving evidence of a large dis-
charge of land-derived materials from the adjacent continent. The
elevation at the close of this epoch was followed by a brief submnerg-
ence in the late Neocene period, during which the sea encroached
considerably upon the Piedmont Plateau, while during the elevation
which followed this brief period of submergence the present topo-
graphy of our Coast border region was largely carved out. It was
then that the great valley of the Chesapeake Bay with its estuaries
was formed and the drainage of the area reached the existing ocean
through capes Charles and Ilenry. A further depression in early
Pleistocene time submerged the valley together with the low country,
and choked with sediment the former drainage lines. This submerg-
ence, however, was not sufficiently long continued to entirely oblit-
erate the old channels, for in later Pleistocene time another elevation
removed the water from the higher portions of the valleys, and,
although there was a brief subsequent submergence with accompany-
ing elevation, the main confines of the valleys can <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>